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The Ansonia Brass and Copper Company. 
HISTORY AND PROGRESS OF AN EXTENSIVE 
BUSINESS—ITS MILLS AT ANSONIA, CONNECTI- 
CUT, AND THE ELECTRICAL GOODS MANUFAC- 
TURED THEREIN. 

Greater advancement has not been made 
in any part of the electrical field than in that 
of making conductors. The invention of 
und adaptation of the dynamo machine to 


lighting and other useful purposes, made a 


currents of electricity were limited almost 
entirely to short circuits, such as those used 
in electro-plating, electro-typing and work 
of like character, a few miles only at the 
outside. Perhaps not as much in the whole 
country as is now used by either the Brush or 
United States Electric Light Companies in 
New York City alone. 

The contrast between those days and the 
present in this respect is great. The rapidity 
with which the change has -taken place is 
scarcely realized, and the time, energy and 


to the Naugatuck River, and on a canal 
built to furnish motive power for mills and 
factories that were then located, or to be 
located above its banks, making this section 
one of the most interesting and industrious 
in the State. The foundation of the present 
copper mill was laid in 1844, and as years 
passed and business increased, building after 
building was added until the present works 
were completed. They include a copper 
refinery and *‘slag” house combined, where- 
in the ore is smelted and refined for the mills. 


graph and telephone use is thoroughly coated 
with a patented liquid insulation, which is 
dried and finished on the wire. It is then 
covered with single wound cotton or silk, or 
a double winding of cottoa thread (in oppo 
site directions), or with braided cotton for 
office wire in any size and variety of cotton 
required. The following are some of the 
advantages of their patent liquid coating. 
A very perfect insulation is obtained. Oxida- 
tion is prevented, and the wire and ifs con- 
ductivity are well preserved against the 




















heavy draught upon the skill and genius of 
manufacturers of electric conductors. To 
supply the increasing demands of the elec- 
trician and inventor it was absolutely nec- 
essary to go farther than had been done be- 
fore, and to complete investigations already 
started by some, and ripen the experience of 


others by a sort of hot-bed process that | 


would produce something to supply this 
demand at once. In any other country or 
age the wonderful results could not have 
been accomplished. 

It will be remembered that scarcely five 
years ago the conductors for carrying large 
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application that the manufacturers have given 
to make the perfect conductor is deserving of 
unqualified praise and credit. 

It is our purpose to give in a brief series 
of articles, some of the facts and his- 
tory of this already extensive and growing 
industry. 

The Ansonia Brass and Copper Company 
was founded by the firm of Phelps, Dodge 
& Co., about 40 years ago. Mr. Anson G. 
| Phelps, in honor to whom the thriving town 
|of Ansonia, Connecticut. has been named, 

visited one of the most delightful valleys of 
‘ that State and bought considerable land close 


The copper mills contain the most modern 
machinery for the manufacture of all kinds 
of copper goods. The daily consumption 
of copper in this branch is fully ten tons. 
Much of this is worked into electric con- 
ductors of various sizes and for all purposes, 
from the finest magnet wire to the largest 
size electric light wire. 

In another branch of the works the cover- 
ing and insulation is done. This part of 
their business is in charge of careful and ex- 
perienced men and the machinery used is of 
modern build and pattern. 


Their insulated wire for magnets, tele- | 


action of dampness with its destructive 
effect on the outer covering. The outer 
covering adheres to the wire, does not un- 
wind or slip from the ends and is retained 
firmly in place at every part. A greater 
length of wire prepared in this way can be 
wound in a given space than by almost any 
other process, because the solution is an insu- 
lation which takes little space, and with it 
the thinnest and most delicate thread may be 
used. 

They also manufacture all kinds of office 
annunciator or burglar alarm and gas fixture 
wire, also patented fire-proof house and 
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om UAT 
oflice wire for inside use in electric lighting 


which, is coated with non-inflammable insu- 
lation, and is furnished in white, for walls, 
brown for dark wood, or in any color de- 
sired. 

In fire proof electric light line wire, and 
fire and weather proof line wire they make 
a high grade. Their patented paragon 
wire is first doubled-taped with a water- 
proof compound, remarkable for its dura- 
bility and insulating qualities. It is then 
finished with a double coating of braided 
cotton and a patented fire-proof insulation. 

Beside the insulated and covered con- 
ductors mentioned, they draw large quanti- 
ties of pure copper wire in all sizes from 
Nos. 0 to 40. Especial care is given to this 
department and the result is more than satis- 
factory. Among the recent improvements 
made in telephone and telegraph wire, and 
one that seems to fully meet the requirements 
of long line telephony is a new copper wire 
Which this house is now making in large 
quantities. It is known as the ‘‘ Acme 
Bronze’ wire, and the report of the tests 
made and given herewith will be interesting: 
EXk&CUTIVE OFFICE, West. UNION TEL. Co. ) 

New York, December 18, 1883. 3 
A. A. CowLEs, Secretary: 

DEAR Str: The following are the results 
of my test of the “Acme” wire sent me 
yesterday : 

Weight per mile..... 110.9 Ibs. 
Resistauce, Tp. 75° F........ 8.162 ohms. 
Weight per mile ohm........ 905.5 
Conductivity (compared with 


“6 


pure soft copper).......... 99% 
Breaking strain.......... ... 360 to 365 Ibs. 
EUONROEE « icdcccnsnswwsiens 2% to 47 
Twists in six inches.......... 20.5 to 87.5 


Truly yours, 
(Signed) Gro, A. HAMILTON, 
Electrician Western Union Co. 
PRINCETON, November 10, 1883. 
Tue ANSONIA BRASS AND CopPER Co. : 
I beg to report the result of measurements 
of sampies of *‘ Acme” telephone wire: 


To ee Be So ee re ..102.44 feet. 
Diameter....... pera ards 0.0838 inch. 
Resistance at 60 F........... 0.1526 ohm. 
tesistance of standard (reduced 

to same diameter).......... 0.15104 “ 


Conductivity as compared with 
chemically pure ccpper..... 
Yours truly, 
(Signed) C. F. BRACKETT, 
Professor of chemistry in Princeton College. 


997 (98.98) 


These tests excel in strength of wire and 
conductivity the claims made for the new 
wire between Boston and this city, and it is 
quite obvious that the ‘‘Acme’’ will be 
largely used in the telephone and telegraph 
service throughout this country. 

The other divisions of the works at 
Ansonia are the brass mills, which cover 
a larger area, and are equipped with 
machinery for making every desirable or 
marketable article in this line, from sheet 
and rods to rivets and burs; gas, kerosene, 
and electric light fixtures of every kind. 
The company also make galvanized iron tel- 
ephone and telegraph wire; German silver 
wire for all purposes; gongs, indicators, 
call-bells, zine rods, battery copper, brass 
strips for telephones, and brass and copper 
rods, 

The power necessary to drive these works 
is derived from two sources. A system of 
turbine wheels, and seven large engines, 
furnish power to run these extensive mills. 

The preseut officers the company are 
Mr. William E. Dodge, Jr., President; Mr. 
George P. Cowles, Vice-President and Treas- 
urer; and Mr. Alfred A. Cowles, Secretary. 

-_—_—— >> —- 
Differences Between the English and 
American Patent System. 


The chief difference between the English 
and our own system, says Bradstreet, lies in 
the manner of granting a patent, or in de- 
ciding on the granting of the patent. The 
British Patent Office is one of registration, 
the only examination which is carried on 
being that which relates to the technicalities 
of the application for letters patent. When 
the legal technicalities are all complied with, 
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then the letters patent may be issued without 
regard to the novelty of the invention claimed. 
In this country, we have the cumbersome 
machinery necessary for the examination as 
to their novelty of all alleged inventions for 
which application for letters patent is made. 
This involves vast expense and great trouble 
to the inventor without satisfactory results, 
for after the patent is issued here, as well as 
in England, it is only prima facie evidence 
that the patentee is the original inventor of 
the thing patented; he has no guarantee from 
the Government, although the Government 
has passed on the question of novelty, or that 
his patent will be sustained, and he is sub- 
jected to the chance of an interference in the 
Patent Office by some subsequent applicant 
who claims to be the inventor of the thing 
already patented, or to a suit for infringe- 
ment by some prior patentee of substantially 
the same thing; or if some one makes and 
sells or uses the thing patented to him he 
must bring an action in the United States 
Circuit Court, where he is again subjected to 
the chance of his alleged invention being 
proven old or in common use, or of finding 
out after all his trouble that it has been de- 
scribed and published in some printed work. 
So the patentee, under our American sys- 
tem, feels, after he has spent two years in 
court to establish the novelty of his alleged 
invention, that the examination of the Gov- 
ernment officers at the Patent Office to find 
some prior invention or description to antici- 
pate his claim was simply a farce. Now the 
British patentee may take a patent without 
reference to the novelty of his alleged inven- 
tion, but when he is infringed upon he has 
the same rights in court that the patentee has 
under the American law. 
———__ ae 

Electric Resistance of Insulators. 


M. Foussereau, who recently devised the 
method of measuring high resistances of in- 
sulators by the time necessary to charge a 
condenser through them to a given difference 
of potential has applied the method to deter- 
mining the resistance of different insulators, 
and his results were communicated to the 
last meeting of the French Academy of Sci- 
ences by M. Jamin. The resistance of porce- 
lain is thus found to be 751 million megohms 
at 60 deg. Cent., and 0.052 million megohms 
at 150 deg. Cent. per cubic centimeter. 
Were a curve of resistances at different tem- 
peratures thus prepared a useful pyrometer 
might be the result. Sulphur gave a resist- 
ance of 7.39 million megohms at 112.1 deg. 
Cent., and 3930 million megohms at 69 deg 
Cent. per cubic centimeter of substance. Be- 
low the last temperature its conductivity 
ceases to be measurable. Left to itself, the 
sulphur takes a vitreous texture on cooling, 
and on cooling to an average temperature of, 
say 17 deg. Cent., the resistance becomes 
1170 million megohms after one day, and 705 
million megohms after two days. An octa- 
hedral crystal of sulphur at ordinary tempera- 
ture gave no sign of conductivity; but at 80 
deg. Cent. conductivity begins to appear. 
Crystallization, therefore, seems to render 
sulphur more insulating, a fact which 
worth bearing in mind. In passing to the 
liquid state, sulphur becomes at once four 
times more conducting. Ordinary phosphor- 
us has a resistance much lower than the 
above substances. Solid phosphorus has a 
resistance of 84,000 megohms at 15 deg. Cent. 
per cubic centimeter, and 15,600 megohms at 
42 deg. Cent. This great fall assimilates it 
to sulphur. The specific resistance of liquid 
phosphorus is 2.30 megohms at 25 deg. Cent. 
and 0.34 megohms at 100 deg. Cent.—Engi- 
neering. 


Is 


——_ me 
The Franklin Institute’s Preparations for 
Their Exhibition Next Fall. 


The International Electrical Exhibition, 
which will be held in Philadelphia under the 
auspices of the Franklin Institute, beginning 
September 2, 1884, and closing October 11, 
1884, will be, it is considered, an event equal 
in importance to the scientific world as the 
Centennial Exposition was to the world in 
general. 





The movement is now well forward. In 


! . . . 
answer to the prelimivary circular sent out 








by the Institute some months ago, a great 
many responses have been received from this 
country and abroad. France, Germany, and 
Austria have sent answers. England, as yet, 
has not taken any great steps toward being 
represented. A second circular has been 
issued, and it is expected to bring applications 
for more space than the exhibition will cover. 

The circular gives all the information con- 
cerning the exhibition as yet obtainable. It 
includes the names of the Committee of Ar- 
rangements and the special committees, the 
joint resolution of Congress allowing exhib- 
itors to have their goods admitted free of 
duty, and the circular of the Treasury De- 
partment instructing the collectors of customs 
in regard to receiving the goods 

It also gives the rules and space for ex- 
hibits, regulations governing the exhibition, 
and the charges for space: 
$2 00 


All spaces under 10 square feet .. 
20c. per sq. ft. 


From 10 to 100 square feet .. 


RATE PER SQUARE FOOT. 


100 square feet at 20 cents........ $20 00 
200 a“ ee 7 . 35 00 
300 “ Ae. Pee 46 50 
400 we - ae (OP oe 56 00 
500 “ * Te * 2 o.5 co0 Se 
600 - + Wy * eo 
700 _ ee. ae -. 81 00 
800 “ + 3 se eed 88 00 
900 a + te * . 94 50 
1,000 “ + 49° .....100 00 


All spaces measuring over 1,000 square feet 
will be charged for at the rate of 10 cents per 
square fool. 

General information to the exhibitors in 
relation to transportation, customs, regula- 
lions, patent rights, insurance, and care of 
goods while on exhibition are given, and the 
following synopsis of the classification of the 
exhibits: Production of electricity, electric 
conductors, measurements, applications of 
electricity, terrestrial physics, historical appa- 
ratus, educational and bibliographical, and 
also the general classification. 

WHERE IT WILL BE LOCATED. 

The lot Thirty-second and Market Streets 
has been secured from the Pennsylvania Rail- 
road. The plans for the building have been 
decided upon. Bids will be asked shortly, 
and it is expected that ground will be broken 
in April, or, at the farthest, May next. The 
structure will be a temporary one, principally 
of wood. It is expected that for the next 
three or four years the Institute will use the 
building for the purpose of holding yearly 
exhibitions, and at the end of that time it is 
hoped that sufficient funds will be secured to 
erect a permanent building. Among the 
attractions of the exhibition, the proposed 
National Conference of Electricians is of 
great importance to scientific people. A bill 
is now,before Congress authorizing the Presi- 
dent to appoint such a conference, and making 
a small appropriation to defray its expenses, 
report the proceedings, and to publish the 
results. 

The American Association for the Advance- 
ment of Science will also meet here during 
the exhibition; and, as the British Association 
will meet in Montreal shortly before, it is 
expected that most of the members of the 
latter body will visit Philadelphia and take 
part in the proceedings of their sister organ- 
ization. 

Special electrical exhibitions have been held 
in Paris and Vienna with great success, but 
this will be the first ever held in this country, 
and the promoters feel, no doubt, that it will 
equal either of the others in its attractions 
and success. 

—- — 


The Magnetic Balance. 


In a paper read recently before the Royal 
Society, Prof. Hughes gives an account of 
some experimental researches made with a 
magnetic balance, from which he concludes 
that we can find the electric conductivity of 
iron or steel from a simple reading of its 
magnetic capacity. Thus, the best Swedish 
charcoal iron annealed has a magnetic 
capacity of 525, while that of crucible cast 
steel aunealed is represented by 84. The 
electric resistance of the same is respectively 
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Dispositions of Accumulators and their 
Formation. 


The interest bestowed in our days on the 
improvement of the accumulators of voltaic 
electricity invites us to present a few obser- 
vations upon the sundry dispositions which 
may be given to such apparatus, and new in- 
structions corcerning their formation. 

The expression accumulators, which now 
seems to he generally admitted, we have used 
for a long time in the following sense, to wit: 

“When we consider the effects produced 
by secondary couples, the main properties of 
which we have heretofore exposed, we dis- 
cover that this apparatus, although it does 
not directly store the electricity isself, but 
the chemical work of the pile, can be assimi- 
lated to those which are used, in mechanics, 
for the aceumuluiion of the work resulting 
from the action of powers, such as hydraulic 
accumulators, reservoirs of compressed air, 
springs, +0 appropriately called, secondary 
motors, tackle-blocks, windlasses, ete. That 
manner of considering secondary couples has 
led us to the measuring of their rendering, or 
else ascertaining the ratio of the electrical 
work returned by their discharge to that of 
the electrical work spent for their charge..... 
We have found that such rendering was 
88, to 8%. After such result, we see that a 
secondary couple of leaden plates, properly 


formed, constitute a tolerably perfect accumu- 


lator of the work of a voltaic pile. (Re- 
searches on Electricity, Paris, 1879, p. 82 to 
7). 

We have already described, several years 
ago, the principal dispositions we have used. 
The simplest is the one which consists in 
rolling the leaden plates in a spiral (Reports, 
March 26, 1860, vol. L, p. 640); because it 
permits to give them 2 maximum of surface 
under the smallest volume possible, and to 
keep the couples in glass cylindric vessels of 
easy obturation (easily closed); the transpar- 
ency of such vessels, moreover, allows the 
observation of the electrolytic effects pro- 
duced inside of the couples. 

Such disposition seems to us to be also the 
most convenient in most cases, and especially 
when the weight of the lead in the secondary 
couples is not over 7 or 8 pounds. For 
couples of large size, that rolling might pre- 
sent more difficulties, and the leaden plates, 
separated by insulating bands, when sinking 
down under their own weight might, in a 
lorg run, come in contact with one another. 

Consequently we have used, in 1868 (An- 
nals of Chemistry and Natural Philosophy, 
4th series, vol. XV., pp. 10 to 13, 1868), an- 
other disposition represented by Fig. 1 here- 
in, consisting in a series of parallel leaden 
plates, separated by insulating rods, and en- 
closed in vats with rectangular sides; the 
poles of the plates of even ranks being con- 
nected on one side, and the poles of the plates 
of odd ranks were connected on the othe 
side. 

Those plates were twenty in number in 
each vat, 10 of which were positive, and 10 
negative. They were 10 inches long, by 10 
inches wide, and .',th inch in thickness. 
When the vats had no grooves ‘inside, frames 
of gutta percha bands, or tarred wooden 
sticks, separated the leaden plates at differ- 
ent points of their surface, and especially 
around the edges. 

We did not make use of this form as fre- 
quently as of the preceding one, on account 
of the opacity of the receipients, which did 
not allow as well as the other the observa- 
tions of the phenomena in the apparatuses 
used in scientific researches; but the latter 
form may very well be adapted to industrial 
applications. 

We described at the same epoch (February, 
1868), a battery of leaden plates laid horizon- 
tally, having each one square yard of sur- 
face, and which, joined in a great number, 
could store a very large amount of electrici- 
ty. This disposition would yet be very suit- 
able, now that electricity is produced in 
abundance by the dynamo machines, for 
the stationary installations, where the spaces 
were unlimited. For cases in which electric- 
ity must be transported under the most re- 
duced volume possible, the spiral form ought 





represented by 132 and 350. 





to be adopted in preference. 
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Figs. 2 and 3 represent a small apparatus, 
most handy to carry, composed of two sec- 
ondary couples, connected by a system of 
commutator, which we have used: several 
yearsago. (Researches on Electricity, Paris, 
1879, $114.) The vessels represented by 
Fig. 2 as being of glass to permit seeing the 
inside, are, in reality, cylinders of hardened 
India rubber, so that they may be less heavy 
and fragile, They are figured with an obtu- 
rator (cover) provided with an open aperture; 
but that opening is only used tointroduce the 
liquid, once for all, into the couples, and can 
be completely closed with a small rubber 
stopper; the interstices which exist around 
the wires connected with the poles of the 
couples are sufficient for the emission of 
gases during the charge. The liquid is al- 
ways acidulated water at ,, of sulphuric 
acid. The leaden plates may be separated, 
either by small bands of rubber, or by ami- 
anthus cloth, which is now found on the 
market, instead of vegetable cloth, which 
we formerly used. 

The communications are disclosed in such 
a manner that, when the two thumb-screws, 
Cand C’, for the charge, are screwed tight, 
the two secondary couples will be associated 
in quantity. To load the apparatus it will 
be then sufficient to press the contact posts, 
B, B, (Fig. 3) against a board or loading 
bench, provided with strips of copper, acting 
as springs, which are in communication with 
the primary source of electricity. 

When the apparatus is te be unloaded the 
thumb-screws C, and 0’, are unscrewed, and 
the thumb-screws D and D’ are screwed 
tight. The screw, D, unites the two couples 
in tension, and the screw D’, establishes the 
communications with a small Swan’s in. 
candescent light of the value of two can- 
dles or thereabout. 

The apparatus, which we so fitted up 
abont two years ago (Sept., 1881), constitutes 
anelectrical lantern, or miners’ lamp, to which 
may be added a wire cloth cover or a glass 
shade, either very thick or filled with water, 
in order to avoid any lighting of grison fire 
in case of the breaking of the lamp. 

That apparatus can be so disposed that it 
may be carried about or suspended in a 
mine gallery. 

Undoubtedly it must be reloaded once ina 
while, but if a certain number of lamps, so 
constructed, were placed in advance against 
the diverse pairs of springs of the loading 
bench, connected with the primary source of 
electricity, such as adynamo-machine placed 
outside of the mine, the miner, when he car- 
ries back his lamp to be reloaded, will only 
have to take another one ready loaded, and 
thus the apparatus may perhaps be of practi- 
cal use. 

The duration of the charge, and in conse- 
quence of the lighting of the lamp, is from 
three-fourths to one hour, according to the 
surface of the secondary couples or their 
degree of formation, and could be increased 
yet, in measure, as the couples are more 
completely furmed. 

The operation which we have named, in 1872 
(Reports Feb. 26, 1872, vol. LX XIV p. 592), 
formation of the secondary couples of leaden 
plates, consists in a previous electro-chemi- 
cal preparation of those couples, the object 
of which is to oxidate deeply one of the 
electrodes, and to reduce the other into a 
state of metallic lead very finely divided, by 
means of successive changes in the way of 
the primary current and intervals of rest 
between such changes. 

We wrote at that time (Les Mondes, March, 
1872, vol. XXVII, p. 471). It is after all a 
gatvanic deposit of peroxide of lead which 
must be produced at the expense of the 
surface of the metal which is impermeable, 
the thickest deposit possible in order to 
accumulate, under that form the work of 
the pile, and at the same time adherent 
enough to the surface that it may undergo, 
without getting loose, a series of successive 
reductions and reoxidations. That con- 
sideration has led us to attempt producing 
the peroxide of lead on the plates, at the ex- 
pense of the liquid, in order to be able to 
accumulate a thicker layer of it, and for 
that purpose, to compose that liquid a salt of 
lead more or less watered. But with acid 
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solutions, the lead gets decomposed, on the 
negative plate, under the form of crystalline 
needles which establish contacts with the 
positive plate, and, if we have recourse to 
alkaline solutions, the lead gets decomposed 
under a spongious form which rapidly in- 
creases in size, and presents an inconvenience 
similar to the former. 

We have endeavored to perfect the forma- 
tion by other means. We had observed that 
a long immersion of the leaden plates in 
acidulated water before the primary current, 
did facilitate the formation of secondary 
couples (Les Mondes, Aug. 28, 1873, vol. 
XXXI, p. 478) that their exposition to the 
air after the immersion, also produced a 
good result, that the water aciduiated with 
sulphuric acid which had been used in second- 
ary couples also facilitated the formation of 
new couples, comparatively with acidulated 
water which had not undergone the same 
process, and we had used those divers 
chemical means to accelerate the operation. 




















aN 
Fic. t 
We have succeeded (Reports, Aug. 1882, 
vol. XCV, p. 418—La Lumiere Elecetrique, 
Sept. 30, 1882, p. 332) in doing so in a more 
complete manner, by simply treating the 
leaden plates, before the action of the 
primary current, with nitric acid reduced by 
twice its volume of water. 

The immersion of the metal in the acid 
may be prolonged for several days, not only 
without inconvenience, but with advantage, 
if the volume of water around the plates is 
not too large, in order not to dissolve a too 
great proportion of the lead. The plates get 
more and more deeply penetrated, even 
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when the acid, it seems, ought to be saturated, 
and in consequence, the subsequent pene- 
tration of the electrical action is more com- 
plete. 

After the nitric acid treatment, it will be 
necessary to wash, in a perfect manner, the 
leaden plates. The penetration of the acid 
into the metal is so deep that ordinary water 
which becomes milky under the action of 
the azotate of lead in proportion of the 
sulphates, carbonates and other salts it con- 
tains, will turn turbid after having been 
changed fifty times, because the leaden 
plates abandon very slowly the particles of 
azotate imprisoned in their pores. 

The immersion in the water acidulated 
with sulphuric acid of plates already washed 
and rolled, or united by pairs, produces after- 
wards a new precipitation of sulphate of lead. 
It would not be of advantage to leave that 
salt adherent to the surface or in the interior 
of the plates, because that adherence is only 
imperfect, and the salt does not make one 
body with the metal, like the peroxyde of lead 
itself. The sulphate of lead is reduced or 
transformed into peroxyde under an electro- 
lytic action, even if it be energetic, only very 
slowly, in consequence of its insolubility, its 
weak conductibility, and the imperfection of 
the electrical contact with the electrodes. 
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New washings, then, are necessary after 
the immersion in acidulated water, to clean 
the plates of the salt which may remain on 
their surface or obstruct their pores. 

Moreover, we have observed the produc- 
tion of that sulphate of lead in the secondary 
couples themselves after the action of the elec- 
trolyse for a number of years (Les Mondes, 
1872, vol. LXXIV., p. 470). Lately Messrs. 
Gladstone and Tribe have made interesting 
observations on that subject, while studying 
attentively the chemical reactions produced 
in secondary couples. ‘‘ The most superficial 
part of oxyde deposits, of reduced metal or of 
salt formed around the electrodes,” we were 
writing in 1§72, ‘‘is formed of a mixture of 
protoxyde and sulphate of lead, which remain 





adherent or fall to the bottom of the vase. 
Because, after a long use of the secondary 
couples, in the lower part of the liquid we 
find a powder or fine precipitated flakes, com- 
posed of peroxyde and sulphate of lead. The 
presence of the sulphate of lead, produced by 
the contact with acidulated water, does not 
prevent, in consequence of the want of aggre- 
gation of the sediment it forms, the oxydizing 
or reducing action to take place under its 
surface. 4 

We may add that, op the points where that 
salt adheres accidentally in a sufficient manner 
to undergo the electrolytic action, it can be 
reduced or superoxydated; but the peroxyde 
and the reduced metal so obtained will get 
loose in a long run, whilst the peroxyde pro- 
duced from the metal itself and the leads 
proceeding from its reduction make one body 
with the plates, and and always contribute to 
the development of the secondary current. 

When the plates have been once thus pre- 
pared, the couples are submitted to the action 
of a primary current of an electro-motive 
power of three or four volts, until the appa- 
rition on the positive plate, of the brown 
color proper to peroxyde of lead, that which 
takes as much more time as the plates have 
been more deeply attacked by nitric acid; 
because, with new plates, that coloring ap- 
pears almost immediately, and the peroxyda- 
tion is only very superficial. Then the couple 
is unloaded, the current is reversed, and thus, 
from the first day of action of the primary 
source, after a few hours, discharges of long 
duration are obtained, which would have 
required several months of preparation of the 
couples, without the previous treatment by 
nitric acid. 

When the positive plate is well peroxydized 
in the last way, under which the current has 
passed, and the negative plate is well reduced, 
the couple is left at repose for a few days, so 
that the peroxyde and the lead may begin to 
take a crystalline aggregation, which is a 
proof of their adherence to the plates, and 
subsequently the couple is again placed under 
a current in the reverse way of the preceding 
one, but not so strong, so as to prevent the 
detaching of the deposits already obtained. 

However, when the couples are supposed 
to be sufficiently formed, and they are always 
reloaded in the same way, the use of too 
strong current is no longer to be feared. We 
have yet, in our laboratory, couples, the lead of 
which, ;'; of an inch thick only, has been used 
since 1860, and the plates of which, partially 
transformed into peroxyde of lead on one 
part, into reduced lead on the other, can be 
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loaded in the same way by strong currents, 
without being disaggregated, and do furnish 
discharges so much longer as those couples 
have grown old for a longer time. 

When we take apart well-formed secondary 
couples to examine them, we discover that 
the positive plates, transformed to a certain 
depth of their thickness into peroxydized 
lead, render, when they are bent, a sound 
similar to that of tin. 

On the other part, the penetration of the 
electrolytic action is socomplete, and modifies 
so profoundly the moleculary constitution of 
the metal, according to the way it is exer- 
cised, that plates strongly peroxydized to the 
point of becoming very brittle, and the color 
of which has turned dark brown, not only 
resume the dull gray color, which is a char- 
acteristic of lead, under the passage of the 
current in the reverse way of the one which 
had oxydized them, but moreover become 
again perfectly supple and malleable. 

Those operations of the formation of sec- 
ondary couples may appear to be difficult 
and minutious; nevertheless, they offer no 
more difficulties than those which are neces- 
sary to obtain good metallic deposits in the 
galvanoplastic, gold-plating, silver-plating, 
nickel-plating, ete. 

By following the indications above given, 
it is possible to succeed in transforming a 
notable portion of the thickness of the plates 
nto peroxyde and reduced lead. In such 
case, the quantity of chemical work stored 
by a given weight of lead may be large 
enough to allow the making a profitable use 
of this apparatus in manufacturing trades.— 
La Lumiéré Electrique. 
- 


Electric Light Changes at Worcester. 





The sale and transfer of the local electric 
light business of the American Company of 
Boston to the Worcester Company was fully 
consummated February 2, when the latter 
company took possession and control under 
the contract. The effect of the transfer has 
been some changes in the mechanical man- 
agement of the business. Mr. Henry M. 
Stevens, the general superintendent of con- 
struction for the Boston Company, who has 
had the entire control of the enterprise in 
Worcester heretofore, severs his connection 
with the business here to-day, and returns to 
Boston. His seven weeks’ stay in Worcester 
has been very successful, and his rapid and 
thorough workmanship in all the contracts 
undertaken for the Boston Company has given 
general and perfect satisfaction. His place 
will be supplied by Mr. William H. Coughlin. 
It is a matter of comment ‘that the work 
of the Boston Company here, under Mr. 
Stevens’s direction, has been well done, and 
that not a single accident has occurred. 

The electric light enterprise in Worcester 
is now fairly established. ‘The station in rear 
of the Worcester Corset Company’s building 
is finely and thoroughly appointed, and con- 
tains nine American and one Edison dynamos 
Each of the former is capable of furnishing 
twenty-five lights, and the latter provides for 
200 lights. The aggregate number of Amer- 
ican dynamo lights at present in operation in 
the city is 175, and the establishments having 
the greatest number of these are the Union 
station, the skating rink, and Denholm & 
McKay’s Boston store. The Pleasant Street 
Baptist Church is the only church edifice at 
present using the electric light, but negotia- 
tions are pending with other religious societies 
for similar provision. Prominent electricians 
from New York, Boston, and other places, 
who have inspected the plant of the Worcester 
Company, pronounce it one of the best in the 
country. The Union station is undoubtedly 
now the best lighted railroad station in New 
England, and Mr. Blodgett, the electrician 
for the Boston and Albany Railroad Com 
pany, has inspected the lights and expressed 
perfect satisfaction. 

_— a —_——— 

M. Delarochelle has patented a novel ar- 
rangement of elements in a primary battery, 
of which it is reported that twenty incandes- 
cent lamps (kind and candle-power not 
stated) can be fed for thirty to forty hours 
with forty-eight elements coupled, eight in 
series. Experiments are being made with 
this battery at the Café Anglais, Boulevard 
des Italiens, Paris. 
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The Palmer House, Chicago, is said to have 
a larger number of electric lights than any 
other hotel in the United States. 


The Thomas Electric Light and Power 
Company, Ottawa, TI., was licensed as a cor- 
poration January 28, 

e ae 

The Brush Company continue very busy 
in applying the new armatures to their dy- 
namos now inuse, This is an important im- 
provement. 

: “<a c 

The Electric Lighting Company of Lynn 
is about to put up a brick building two sto- 
ries in height 100 feet by 60. It will con- 
tain engines aggregating 400 horse-power. 

E> 

Mr. A. H. Bauer, the electrician, Las just re- 
turned from a trip to Europe, where he has 
recently been investigating electrical matters. 
He evidently proposes to keep in the front 
rank in all matters concerning electric illu- 
mination, transmission of power and storage. 

——-epe—___ 

The following companies have applied to 
the Secretary of State for increase of capital: 

The American Insulator Company, of New 
York, from $60,000 to $120,000. 

The New York Electric Supply and Con- 
struction Company, Limited, from $50,000 to 
#200,000. 

——-- +e —-—C—O 

The Elgin Electric Light Company has 
placed over ninety (90) of its towers in dif- 
ferent Western and Southern cities. It has 
also shipped some of the towers to South 
America, and at the request of the govern 
ments of those countries, has lately submitted 
estimates for the lighting of some of the prin- 
cipal cities of China and Japan by their sys- 
tem. 

_ a. 

CLEVELAND.—E,. W. Fellows, of this city, 
after experimenting for two years, has suc- 
ceeded in inventing a way to take instan- 


taneous and absolutely permanent photo- 
graphs upon any substance having a smooth 
surface by the action of electricity. The 
expense is less than one cent for each pic- 
ture. The importance of this dicovery can 
hardly estimated. It up an 
tirely new field in the art of photography, 
and will work a revolution in allits branches. 


be opens en- 


Oe 
An apparatus fur transmitting electric 
signals, the invention of Bruno Abdank 


Abakanowiez, Paris, France, consists essen- 
tially of a magnetic pole or poles, and a 
relatively vibratory coil or helix adapted to 
move back and forth through and beyond 
the magnetic field, when said poles are ar- 
ranged midway of the normal limit of vibra- 
tion ef said coil, whereby when the latter is 
at mid-vibration and at maximum velocity it 
shall be in closest proximity to said poles, 
and when at either extremity of its vibration 
it shall be most remote therefrom. 
—_e—__——_ 

\ Londen company has patented a device 
for lighting railway-coaches by means of a 
battery carried beneath them. It is said that 
the chemicals used will cost only one-eighth 
as much as the appliances hitherto used to 
develop the same electrical energy. On a 
trial trip a Pullman dining-room car on the 
Northern road was lighted brilliantly by six 
Swan incandescent lamps, the supply being 
furnished by a battery of twelve cells, the 
length of the battery being four feet, and 
the breadth and depth each eight inches. 
The excellence and steadiness of the light 
were highly commended. It was perfectly 
easy to read small type while the car was at 
full speed. After other preliminary trials, 
several railway companies have made propo- 


Pending Negotiations which will Greatly 
Benefit an Enterprising Boston Cor- 
poration. 

The American Electric and Illuminating 
Company of Boston is negotiating for the 
control of an improved system of incan- 
descent lighting, which can be run in con- 
nection with its present arc-lighting system. 
In accordance with the company’s policy, it 
will give its branch or local lighting com- 
panies the benefit of this incandescent system, 
which will enable these companies to vir- 
tually monopolise the lighting business in 
their respective fields, both for outdoor and 
indoor illumination, and will greatly improve 
the prospects and profits of the parent com- 
pany, as well as the various lighting com 


panies. 


—-_- 


Electric Lighting in Milan. 


The theater of La Seala, Milan, is entirely 
lighted by the electric incandescent lamps, 
of which there are in all, throughout the 
building, 2,600, some being placed on the 
stage, in the boxes and even in the~cafe of 
the theater. The Manzoni theater, of the 
same town, has been lighted by electricity 
since last September. 

en 

Some Novel Experiments to be Made by 
the Electric Storage Company of Balti- 
more, Md. 


The possibilities of electricity for lighting 
and other purposes are about being exempli- 
fied on a large in Baltimore. Myr. 
Morton D. Banks, of North Gay street, has 
introduced the incandescent 
into his establishment. In each of his show- 
rooms three corrugated 


scale 


electric light 


glass retiectors are 
placed each reflector 
containing three As 
one lamp gives normally twenty-five candle- 
power, Mr. Banks is able to flood his rooms 
with a light equal to 225 standard candles, 
and as one gas jet burning, five cubic feet of 


against the ceilings 


incandescent lamps. 


gas per hour, gives a light equal to but six- 
teen standard candles, it can readily be seen 
that the nine electric lights aciuaily replace 
fourteen gas jets. Each lampis independent 
of any other, so that, though one may fail, 
the continue burning. are 
guaranteed to burn five hundred consecutive 
hours, but a large majority of the same kind 
put in other places over one year ago ure still 
The electricity uscd for this instal- 


others They 


in use, 
lation is furnished from the Faure storage 
battery, of which so much was said by the 
papers a short time ago, and the patents for 
which are held by the Electric Storage Com 
pany, of this city, of which Mr. James R. 
Clark is president, Mr. C. F. Dietrich general 
manager, and Mr. A. H. Bauer electrical 
engineer, 

{{t will be remembered that Mr. Bauer 
visited Europe recently to investigate a 
two years’ experience had by European com- 
panies with this battery.] This company 
have established a lighting station at 62 W. 
Baltimore street, where there will be about 
3,000 batteries, and furnish for 
lighting and power purposes. One specialty 
of the system is that each place lighted is 
entirely independent of any other. At 
present, the battery at the station is used to 
light the stores of Morton D. Banks, Lewyt 
& Salabes, the Franklin Bank, H. D. Cooke 
& Co., the elevators in the Chamber of Com 
merce, and the offices of the Electric Storage 
| Company, in the same building. Should an 
j accident occur by which one of these places 
lis deprived of current and the lamps go out, 
the others are unaftected—a result impossi- 


current 


ble with any other system of electric light- 
ing. Another feature of the system which 
the Storage Company will soou be ready to 
put into use will be the furnishing of motors 
for sinall power purposes on the same wires 
with the lamps. The destruction of the 
works of the Viaduct Manufacturing Com- 
pany at Relay Station, Baltimore and Ohio 
Railroad, last October, who are manufactur- 
ers for the Storage Company, has delayed 
the introduction of these batteries, but as 
the factory is nearly rebuilt, work will be 





sitions for the adoption of the system. 


resumed iv a few weeks, and the batteries 
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be furnished at the rate of 500 to 1,060 per 
week. These batteries are charged by ma- 
chines located at the United States El-ciric 
Light Works, corner Center and Holliday 
streets, by wires running from the works to 
the station on Baltimore street. The same 
machine that 1s used for the arc lamps on 
streets is also used at the s:me time to charge 
the batteries. The possibilities of the stor- 
age battery appear to be innumerable. For 
instance, four cells will run a sewing ma- 
chive for one week, or for driving a tricycle 
for six hours ; eight will drive a vehicle with 
two passengers for six hours; sixteen, one 
with four passengers for six hours ; forty, 
an omnibus with twenty-four passengers 
for four hours, and fifty will drive a 
street car with forty passengers for seven 
hours; or it may be used for driving 
circular saws, lathes, drills, or almost any 
kind of machinery. Improvements are con- 
stantly being made, and the public need not 
be surprised at any moment to hear of some 
application herotofore thought impossible. 
Messrs. Davis and Proal are pushing the 
storage system forward with more vigor than 
the parent company, we should judge from 
all accounts. 
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A New Electrical Clock. 


Electrical clock-making, under whatever 
point of view it be examined, has made im- 
mense progress within a few years; neverthe- 

|less, whatsoever may have been shown by 
lthe different exhibitions which have suc- 
ceeded each other so rapidly in divers cities 
|of Europe, we are yet far from such advan- 
| tageous results of which the hope had been 
! given to us tolerably long ago. 

Luckily, we are no longer in the times 
when clock-making was practised as an art; 
now the necessity of satisfying numerous 
| customers belonging to all classes of society 
| obliges the manufacturers to produce clocks 
|of all kinds on a large scale, so that in large 
| cities, and especially on the railroad lines, we 
|feel more and more the need of having, be- 
'sides clocks of moderate price and non- 
| expensive maintenance, timepieces working 

with precision, and giving, above all, the 
similitude of time. 
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would then drive away customers, and might, 
perhaps, discourage competition and retard 
progress. 

Clocks moved by electricity, it seems, 
ought to fulfill different conditions when the 
matter is about clocks already constructed, 
or about clocks to be made hereafter. 

in the first case, electricity ought to inter- 
vene only to correct slowness or fastness, 
without the direct action of the new organs 
upon the escapement wheel. The well-known 
solutions, more theoretical than practical, 
it is true, and which consist only in correct- 
ing slowness or fastness by accelerating or 
slowing the movement of the mechanisms, 
appear to be incomplete, if not worthless. 

In the second place, electricity ought to 
act both as motor and regulator. The con- 
structors, at the same time, have for a task 
the simplification of the mechanism of the 
clock, in order to avoid friction and assure 
the precise and complete action of elec- 
tricity. 

We must not doubt the capacity of our 
French clockmakers, such Lepaute, 
Collin, Garnier, Breguet, each one 
them evidently reserves us some sur- 


as 
etc. ; 
of 
prises which shall once more show us that 
that branch of trade presents yet a large field 
of study to the inventor. 

I had the opportunity of seeing at the 
Vienna exhibition of electricity a system of 
clocks, of which tbe simplicity of mechan- 
ism particularly struck my mind, and which 
auswers very nearly to the second programme 
herein above mentioned 

The inventor, Mr. Winbaucr, watchmaker 
at Baden, Austria, has been kind enough to 
put at my disposal one of those clocks, 
which I brought back to France, and which 
has for several months worked with a perfect 
regularity. 


——— 
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Fig. 1 gives a general view of that clock. 

The pendulum is acted upon by a weight 
susceptible of b: ing regulated and fixed on 
the escapement wheel. That weight acts as 
a continuous power on the wheel by its slow 
fall: and when it bas arrived to the end of 
its course—to wit, about every eight minutes 
—a contuct is established by means of a 
small lever. The circuit of the pile bemg 
then completed through the electro-magoet, 
placed on the left side of the instrument, the 
extremity of the large lever being attracted, 
raises the weight, which is then ready again’ 
to act upon the escapement wheel. 

The battery of the clock is composed of 
two Leclanche’s elements, small model, 
placed in a case at the top of the cabinet. 

The pendulum is susceptible of a double 
regulating. By the means of two small hori- 
zontal screws the perfect regularity is regu- 
lated. The screw nut, placed under the lens 
at the lower extremity of the pendulum, 
works in the same manner as in all the clock 
pendulums. 

That clock winds itself up. Electricity is 
used as a motor; its regular march is mainly 
due to the length of its pendulum, but the 
simplicity of the mecbanism and the action 
of the small weight contribute also a good 
deal to it. 

It may be understood that it would be easy, 
by placing on a single wire several such 
clocks, and getting them acted upon by a 
primary clock, to have a tolerably perfect 
synchronism. 

At any rate, the clock recommends itself 
by its simplicity and economical construc- 
tion. The cost of maintenance of the battery 
is very little. 





| It would evidently be preferable to deliver 
to commerce only very carefully finished 
clocks, but it is certain that their high price 


The firm of Breguet & Co. has, it appears, 
; purchased the French patent-right of Mr. 
Winbauer.—From La Lumiere Electr 
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Superintendent Thomas Roche, of the 
Western Union Telegraph Company, at Bos- 
ton, has resigned to accept position of super- 
intendent of Baltimore and Ohio Telegraph 
Company at Beston. 
lips 

J. A. Leslie, formerly assistant general 
superintendent of the postal Telegraph Com- 
pany, at Washington, has resigned to accept 
position of superintendent. of the Eastern 
division of the Baltimore and Ohio Telegraph 
Company at New York. 
>_>. 

Mr. Francis W. Jones, president of the 
Union Electric Manufacturing Company, of 
New York, has accepted the position of prin- 
cipal electrician and general manager of cir- 
cuits of the Bankers’ and Merchants’ Tele. 
graph Company. We do not know of any 
one in that field who could fill such positions 
more ably. The company is very fortunate 
in securing such talent. Messrs. Dimock, 
Mott, Smith, and Jones will be heard from. 

——_eg>e——__— 

It is proposed to lay the telegraph wires 
underground. This appears to be a waste of 
usefulness. At present the system serves as 
a municipal sunshade and umbrella. Now, 
if only a million or two of the wires running 
down any one thoroughfare were laid on the 
surface, they would form a corduroy road of 
much beauty and strength, which would 
recommend itself to the praise of every citi- 
zen. It is said that the Western Union, 
however, is opposed to this plan. The stock 
tinds more moisture higher up. 
> 
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Telegraph 0 Is Appointed. 


The President of the Baltimore and Ohio 
Telegraph Company yesterday appointed 
W. C. Price assistant superintendent at New 
York City; W. A. Schutt superintendent of 
the Baltimore and Ohio district service. Mr. 
Schutt has been until recently the New York 
superintendent of the American District Tele- 
graph Company. 

——_ + > —__—_ 

Cuicaco, In1.—The Bankers’ and Mer- 
chants’ Telegraph Company, through their 
general manager, Mott, have obtained con- 
trol of the Board of Trade Telegraph lines 
running from Chicago, tia Springtield, 
Peoria and other large towns to St. Louis. 
Control is also secured of the Pacific Mutual 
Company, through which the Bankers’ and 
Merchants’ now have through connections 
from Chicago to Kansas City. These sys- 
tems will be speedily en:arged and extended, 
while in the meantime the company will 
erect a substantial pole line between Cleve- 
land and Chicago capable of carrying twenty 
wires. Ten of these will probably be strung 
within sixty days. 

‘ ~— : 
The Bankers’ and Merchants’, 


The Bankers’ and Merchants’ Telegraph 
Company is making rapid strides, by secur- 
ing control of existing systems as well as 
building new lines. It has purchased the 
Lebigh Telegraph line, 300 miles in length, 
which adds ninety new offices to its list in 
eastern Pennsylvania. Savannah and Charles- 
ton have already been reached, and the ex- 
tension to New Orleans is proceeding rapidly, 
as is also that from Cleveland to Chicago and 
St. Louis in-the West. A thorough trial is 
being made with the Jones quadruplex, 
which promises well, and if eventually 
adopted will largely increase the present fa- 
cilities of the company. It has secured con- 
trol of the Commercial Telegram Company 
in New York, and branch systems for stock 
quotations are nearly ready for operation in 
Boston and Philadelphia. The immediate 
future success of this movement is likely to 
hinge upon the pending suit brought against 
the latter company for its alleged infringe- 
ment of the Calahan patents, owned by 
the Gold and Stock Telegraph Company. 





If the ‘‘ Field” printer now in use is en- 
joined, others can be devised which will give 
good service, although it is desirable that the 
figures and letters be in separate lines upon 
the printed tape. An alliance has also been 
formed with the Mutual District Messenger 
Company, for the collection and delivery of 
messages. The Western Union Company 
will strive to cripple this arrangement, by 
bringing suit against the Mutual District, 
based on an infringement of that dreadful 
spectre known as the Page patent. 

This enterprising company is now building 
a splendid sixteen-wire line from New York 
to Boston, and is also reaching out to Fall] 
iriver. Its service is first class, and it bids 
fair to become, as, indeed, it is now, a most 
formidable opposition to the Western Union. 





>: —— 
Canadian Telegraph Lines. 


Orrawa, Ontario.—The annual report of 
the Minister of Public Works submitted to 
Parliament contains statistics showing that 
so tar as Government management of tele- 
graphs is concerned a very unfortunate result 
has been reached in Canada. The lines built 
have cost nearly $800,000. The expenditure 
last year was $55,000, while the receipts were 
only $27,000, showing a loss of over fifty per 
cent. It is true that many of these lines are 
in remote quarters, but even a perfect system, 
such as that taken over from the Western 
Union Company in British Columbia, shows 
a similar result. These lines cost $94,000; 
the expenditure last year was $35,000, while 
the revenue was only $24,000, showing a loss 
of $11,000. The appendix contains figures 
from the lincts owned by the Great North- 
western Telegraph Company, of which Eras- 
tus Wiman, of New York, is president. The 
number of telegraph offices in connection 
with this, and other private lines in Canada, 
is 2,259, or one office to every 1,914 inhabit- 
ants, while in the United States there is only 
one office to every 3,700 persons Even in 
Switzerland, with its dense population, there 
is only one office to every 2,500 persons. The 
number of messages sent from each office in 
Canada was 1,441. The report contains a 
letter from H. P. Dwight, the general man- 
ager, Which states that in mileage of lines 
and number of offices in proportion to popu- 
lation, Canada exceeds England by nearly 
four to one, and that Canadian tolls are prob- 
ably the cheapest in the world, taking all 
things fairly into account, and will still com- 
pare favorably with the reduced rate of 6d. 
shortly to take effect in England. The Great 
Northwestern Telegraph Company sends ten 
words 1,200 miles for 25 cents, and between 
all towns within twelve miles distance for 15 
cents. 

—— pe 


Telegraph Competition. 


Every effort is being made to convince 
the stock dealing public that the new symp- 
toms of activity in the Baltimore and Ohio 
Telegraph Company are but the prelude to 
a consolidation with the Western Union. 
The only thing that looks like evidence of 
an approaching consolidation is the fact that 
a few of the heads of the departments in the 
We:-tern Union have been taken into the 
Baltimore and Ohio Telegraph system, but 
they and President Garrett, of the Baltimore 
and Ohio, deny positively that there is any 
such significance in these appointments. 
The past history of the Garretts and their 
railroad, discredits this talk of consolidation. 
During the boom of a few years ago, which 
was taken such liberal advantage of by afew 
scbeming adventurers and confidence swind- 
lers, who sold tens of millions of stocks to 
the public at par which cost them absolutely 
nothing, great exertions were made by Mr. 
Gould to get possession of a majority of the 
stock of the Baltimore and Ohio Road. No 
corporation in the country offers a finer 
opportuni'y than this for a repetition of 
such stock watering as Mr. Gould achieved 
with such brilliant success, in the case of 
the Elevated Roads, the Western Union 
Telegraph, the Missiouri Pacific and the 
Wabash. The Baltimore and Ohio has 





never watered its stock, and its books now 
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show a surplus of $14,000,000 on $15,000,000 
of stock. The chances that “the right 
kind of man” could carve out of the assets 
of so sound a concern, in the way of leases, 
consolidations, guarantees, purchases of sub- 
sidiary lines by the directors to be sold or 
rented at an advance of hundreds per cent. to 
the stockhholders, extensions, and a con- 
struction company, winding up with the 
issue of a stuck dividend of 300 per cent. to 
be sold to tbe lambs at par, were clearly seen 
by Mr. Gould who thought himself the 
right kind of mun ; but the Garretts refused 
to trade with him, and this glorious oppor- 
tunily was never realized. ‘The Garrettsand 
the Ballimore and Ohio were associated with 
Mr. Gould in the American Union, but when 
he consolidated that enterprise with the 
Western Union they refused to goin. They 
had been shrewd enough not to tie up the 
Baltimore and Ohio Telegraph with the 
American Union in any such way that they 
could not cut adrift when they wanted to, 
and when they found that the American 
Union meant consolidation instead of com- 
petition they parted company with it. 

Mr. Garrett now as-erts positively that it 
is the intenticn of his company to push the 
development of its telegraph system as 
rapidly as possible to an active competiiion 
with the Western Union at every important 
point where commercial business is done— 
from Boston to Bismarck and from Win- 
nipeg to New Orleans. Wires, poles cross- 
arms, and other material have con- 
tracted for; twelve more wires are to 
strung at once between New York and Chi- 
cago. These statements are definite, and the 
records of the man and the company entitle 
them to credence. The new lines, like the 
old ones, are to be built for cash, and no 
watered stock is to be put out against them. 

‘**When Mr. Gould was associated with 
us,” says Mr. Garrett, ‘‘in the American 
Union, he used to argue that the stock of 
the Western Union—then only $41,000,000— 
was so enormously over-capitalized that the 
opposition could carn dividends at rates that 
would not pay the Western Union. Now 
the stock of the Western Union has been 
watered up to $80,000,000, plus its cable 
guarantees, Mutual Union guarantees, and 
other similar obligations,” and Mr. Garrett 
thinks the argument that was good for the 
success of the American Union is good for 
that of the Baltimore and Ohio. The pres- 
ent Atlantic Ocean cables have a capitaliza- 
tion of $80,000,000, representing perhaps 
$39,000,000 of actual investment. The 
sables to be connected with the Garrett sys- 
tem will be new and perfect, and will repre- 
sent a capital of only $5,500,000. If there 
is to be competition, such as this between 
hard cash and watered stock is what the 
ccuntry wants to see. If the promise of 
competition ends as it has so often, in con- 
solidation, the event will furnish fresh argu- 
ments for a postal telegraph. 

. ome = 
The ** Merchants’ ” New Electric Lighting 
Station, 


been 
be 


The 1,000-light station of the Merchants 
Electric Light and Power Company on Con- 
gress street, Boston, Mass., is very rapidly 
approaching completion. In the casement, 
the boilers are in place, and the pipe connec- 
tions are nearly completed. The next floor 
above, which has been provided with a super 
floor, or ‘‘crib,” in order to prevent jar, is to 
be devoted exclusively to engines and dyna- 
mos, twenty of the former and forty of the 
latter being required. The large battery of 
boilers reqvires an enormous chimney, seven 
feet in internal diameter at the base, which 
towers high above the surrounding buildings, 
and has become a conspicuous landmark. It 
is safe to say that in perfection of arrange- 
ment and thoroughness of equipment and 
construction, this lighting stands without an 
equal in the world. It has much attraction 
for electrical experts, a number of whom 
have inspected it very critically, and in every 
instance they have conceded that nothing 
had been left undone to make it perfect. The 
Merchants’ Electric Light and Power Com- 
pany expect to open this new station in the 
latter part of this month. 
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Mr. Mackay on His New Cable. 


Mr. John W. Mackay makes the subjoined 
interesting statement of the progress so far 
made with the construction of the two 
cables which he, in concert with Mr. James 
Gordon Bennett, proposes to lay from 
Europe to the United States. Since Mr. Jay 
Gould became master of the Western Union 
Telegraph Company, and in that capacity 
made an alliance with the controllers of the 
existing system of Atlantic cables, the desire 
to escape from the necessity of using lines 
even indirectly controlled by Mr. Gould has 
been growing strong in the United States : 

No. 9 Rue Tisurrt, Parts, Jan. 19. 

Sirk :—For some time past there have been 
published in many of the London papers, 
and notably in the Pal/ Mall Gazette, a series 
of sneering articles about the Transatlantic 
Commercial Cable Company, in which Mr. 
Bennett and myself are interested. 

I do not know whether these articles have 
been inspired by professional promoters of 
companies, or by persons interested in the 
cable companies now existing. It is, how- 
of little who is at the 
bot!om of these articles ; but in the interests 
of the general public, the press, and of the 
merchants who use the transatlantic cables, 
I thivk that a few words from me will not 


ever, consequence 


be out of place, with a view to correcting 
possible misapprehensions. 

The Pall Mali Gazette of Jan. 16, for in- 
stance, says: ‘‘ There is some mystery about 
this matter, and the part which Mr. Mackay 
is playing in the combination seems to re- 
It is a 
sreat results one 


quire some explanation. big 
and may have 
way or the other. It is possible that when 


the scheme appears the name of Bennett 


very 
business, 


may not be quite so prominent as people 
have been led to expect.” 

Sir, I ask leave to state publicly in the 
columns of the 7imes that there is no mys- 
tery about the matter at all, nor, indeed, 
bas there ever been any. Mr. Bennett and 
myself ordered last September two cables 
from Any persons in- 
terested further information 
about these cables can procure it at the busi 
office of Messrs. Siemens, No. 12 
Queen Anne’s-gate, Westminster. Suflice it 
to say here that about 1,000 miles of one of 
these cables have been completed, and the 
steamer Faraday leaves before the end of 
this month with this portion of the cable on 
board, of which it will lay a part to connect 
Dover Bay and Cape Ann, Massachusetts, 
and the remainder from Dover Bay east- 


Messrs. Siemens. 


in o'taining 


nesss 


ward, 

On the completion of this work the Fara- 
day will return to England, and will leave 
again by the end of May or the beginning of 
June to complete the first line of communi- 
cation between England and America. The 
second cable will be laid in course of the 
Summer. 

We own both cables ourselves, and 
intend to keep them. We have no intention 
of entering into any agreement or coalition 
whatever with the existing companies. 

Owning the cables ourselves, and not 
being required to satisfy the wants of small 
shareholders, who, having but small capital 
at their disposal, are obliged to expect quick 
returns, and clamor for mercy for their 
‘‘one little ewe-lamb,” we are in a position 
to take our stand and defy all attempts at 


we 


coercion. 

In founding this new transatlantic cable 
company we were of opinion that the time 
had come to give the public on a permanent 
basis a somewhat cheaper and at the same 
time a thoroughly reliable and prompt cable 
service. We have not started on this enter- 
prise in order to strike the existing com- 
panies, or with a view of entering into a 
systematic war of rate-cutting. 

The above is a brief statement of our ob- 
jects and intentions clearly defined. 1 have 
also stated how far the mechanical part of 
the enterprise has progressed. I donot deny 
that ‘‘it is avery big business,” and I hope 
that it may have ‘‘ very great results,” but I 
do vot see that there is any ‘‘mystery” in it 
whatever. Your obedient servant, 

Joun W. Mackay, 
President of the Commercial Cable Com- 
pany. 














Telephone stocks are advancing daily since 
the annual reports have been made, showing 
the immense growth of business during 1883. 

| 

The net earnings of the New England 
Telephone and Telegraph Company for 


December shows a gain of $4,000 over 
November. 
—— ome ——— 


The affairs of the old Mexican National 
Telephone Company have been wound up, 
and shareholders are entitled to thirty-eight 
cents per share on surrender of the shares to | 
A. E. Dennison, trustee, room No. 12, Equita- 
ble Building. 


ee 

Mr. H. F. Kellogg, for the past five years 
connected with the Telephone Dispatch Com- | 
pany Boston, sailed last week for Lima, 
Peru, he having accepted the management 
of a large territory for the West Coast Tele- 
phone Company. 


at 


oe 
Iiupson.—Ata meeting of the Hudson Riv- | 
er Telephone Company Feb. 7, the following | 
directors were chosen: James Bigler, Theo- 
dore N. Vail, Charles R. Truex, Andrew Bb. 
Uline, Chas. 8. Beardsley, Dexter A. Smith, 
and H. L. Storke. 
a 
Mr. Graham Buckley, assistant general 
manager of the London and Globe Telephone 
and Maintenance Company, arrived in the 
steamship Britannée on the 6th instant. Mr. 
Buckley reports the general telephone busi- 
ness on the continent in excellent condition, 
and especially in London. 
- —-_e 

Washington, D. C. Feb. 4, 1884.—In the 
telephone interference case now pending in 
the interior department, the secretary has re- 
fused the appeal of Drawhaugh to have cer- 
tain parties thrown out of interference. He 
holds that Drawbaugh’s application is for an 
invention substantially the same as_ that 
embraced in the patents of Blake and Edison, 
and that the question of prioritoy of inven- 
tion between the parties must be determined 
by the interference proceedings. 

——_+ > e—__——__ 
Demand for the New Insulator. 


The Chicago Insulating Company are do- 
ing « remarkably fine business with their 
new insulators. The demand for their goods, 
especially the Fiske-Mott corrugated 
pole insulator, is exceedingly brisk. |The 
company are pushed to their utmost capacity 
to supply this demand, and are now making 
their new insulators from glass, as well as 
the superior composition that have 


and 


from 


made this house a success from the begin- 
ning. The insulators are now being used 
largely by electric light companies, and 


wherever high insulation is desired. 





ee ee 
We are indebted to Professor George P. 
Grignard, chief electrician of the Societé 
Generale des Telephones, for the following 
interesting statistics of telephone business in 
France to the 1st inst. : 
Subserthers. 


NE og oe 42d craleiaiaies wae 3,328 
Bordeaux..... aleciatea datas 307 
GE os ageipae eae Somw aes 192 
CARNE. capesiaremenn anne. oon BOO 
Lyons.......-- fase monReNe 510 
Marseilles: .....s..0000.060000005- 361 
Mant .i6c bccccess piace - 132 
Oe ree rere ee reas ee 84 
CME cin cateennooreesn eas 91 

Total subscribers........... 9,143 


The average calls per subscriber per week | 
in Paris was, during last month, 37. This 
company has gained 1,047 subscribers during 
the past year in France. 





Portland Wants to Use Telephones 
Without Charge. 


PorTLAND, Me.—At the meeting of the 
City Council, on the 4th instant, an order 
drawn by Major Deering was introduced, 
directing the New England Telegraph and 
Telephone Company, in view of the privi- 
leges granted it, to furnish and maintain free 
of cost all telephone instruments now in use 
by the city. An order somewhat similar to 
this was adopted last spring, but was not ac- 
ceded to by the company, and the Mayor 
initiated this action in order to secure a set- 
tlement of the question, as bills have been 
presented by the company. At the present 
time there are eleven instruments in use by 
the city, twe of which are furnished free of 
charge, while those in use by the Fire De- 
partment are charged at the rate of $380 per 
year, and the balance is $45. After debate, 
a committee of two aldermen was appointed 
to secure such terms of the telephone com- 
pany as they can. At present the telephone 
company has 70 poles erected in different 
parts of the city; the Western Union Tele- 
raph Company, 87 poles; and the Electric 
Light Company, 30 poles, and no previous 
requests or provisions have been made with 
any for free service. 

—— 


Why the Thing Wouldn’t Work. 


A young gentleman entered a newspaper 
office on Walnut street and asked if he might 
use the telephone. 

‘*Certainly,” replied the suave city editor. 

“‘Tlive in Dayton,” 


he replied, ‘‘and I 


want to telephone to my wife for a little | 


money, as I’m unexpectedly short just now.” 

‘‘l’ve been there myself,” remarked the 
city editor, ‘‘and can sympathize with you, 
You may talk the box clear off of the wall if 
you want to.”’ 

‘*Thanks,” he said, and rang for Dayton 
He got it, but failed somehow to get a satis- 
factory reply. Ie talked low, and he talked 
loud, and then he howled. He spelled the 
words out slowly and repeated them again 
and again. His appeal was full of the words 
** broke,” ‘‘money,” ‘can’t hear,” 
plainer,” ‘‘ send,” 


‘ speak 
“want to 
home,” and so on, but he was signally unsuc- 
Finally 


vO 


‘ sober,” 


cessful in getting a fitting response. 
he hung up the tube and remarked : 

** You will excuse me, I hope, for troubling 
you, but this result is unavoidable and unex 
pected, sir. The circumstances are peculiar- 
ly unfortunate, sir. My mother-in-law is at 
the other end of the wire, aud no wonder 
the thing wouldn’t work. 
sir!” 


Good morning, 








*—>-— 


Rapid Progress in Louisiana—Extra- 
Territorial Lines. 


The telephone service is being gradually 
yet steadily extended throughout this section. 
This means of inter-communication is grow 
ing daily more popular, and has already 
proven of the greatest service to those who 
have been sufficiently energetic to grasp its 
facilities and resulting advantages. 

This city is being telephonically connected 
with the principal adjacent towns, and fur- 
ther extensions are in progress. ‘The tele- 
phone company now has lines out of New 
Orleans to Hahnville, Edgard, St. James, 
Donaldsonville, Bayou Goula, Plaquemine, 
Port Allen, Paincourtville, and Napoleon- 


ville; from Shreveport to Red Chute and | 


3ellevue; from Vicksburg to Anthony’s 
Ferry (Cardiff); Haynes’ Bluff; Satartia and 
Yazoo City; from Bayou Sara to Jackson 
and Port Hudson, and to Woodville. 

Additional lines are being constructed from 
Jackson to Brandon, and from Jackson to 
Vicksburg. Also from New Orleans to Ken- 
nerville, and to Baton Rouge and Port Hudson. 
Other lines are in contemplation. 

Our most wide-awake merchants aré paving 
the way to a large business by telephone with 
the towus so conveniently connected ; indeed, 
the business is at times so large that the tele- 
phone company is seriously contemplating 
the provision of additional facilities. Quite 
a number of our most progressive sugur 
planters have placed their plantations within 
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| call, much to their convenience and profit. 
|The telephone company has ordered a fine 
wire cable for the Lafourche, at Paincourt- 
ville, and when this is received communica- 
tion will at once be established with Napo- 
leonville. 

The energetic manner in which Mr. Marrs, 
the vice-president, and Mr. Huck, the man- 
ager, are pushing the work of construction 
out of the city and of reconstruction within 
| the city, receives favorable comment. They 
will soon connect New Orleans with Port 
Eads by telephone, and thus add to the com- 
mercial conveniences already provided. 


a 


The Iowa and Minnesota Telephone Com- 
pany held its annual-meeting on Friday last. 
| The following were elected as the Board of 
Directors: 
| J. K. Graves, Dubuque; G. W. Gable, A. 
F. Cutter and J. T. Lane, Davenport, O.; 
W. G. Peaslee, Dubuque. 
The Board of Directors met and elected 
| the following officers: 

President—J. K. Graves, 

Vice-President—J, T. Lane. 

Secretary—W. G. Peaslee. 

Treasurer—G. H. Harris, 

A committee was appointed to confer with 
the Iowa Union Company, of Davenport, to 
perfect a consolidation of two companies. 

Almost the entire session was devoted to 
the discussion of the extension and improve- 
ment of the lines, and a committee, consist- 
ing of Messrs. Graves and Keim, was ap- 
pointed to recommend such extensions as 
| they thought advisable. 

The meeting then adjourned subject to the 
| call of the president. 





a a 
New Telephone and Telegraph 
Companies. 


ALBANY, N. Y.—An examination of the 
records in the Secretary of State’s office 
shows that within the last three years the 
number of companies incorporated under the 
Telezraph Companies’ Act is 125 district 
organizatious, with capital amounting to 
$225,000,000. This includes numerous tele- 
phone companies, some of local character, 
and also schemes for the promotion of every 
phase of electrical contrivance for the trans- 
mission of intelligence. In no other single 
line of activity do the records of the Secre- 
tary of State show anything like the compe- 
tition illustrated by these figures. This con- 
dition of things will be of iuterest, in view 
of the discussion at Washington as to whether 
the Government shall go into the telegraph 
business. 


——e 


The Cumberland Telephone and Tele- 
graph Company. 


This company under its present manage- 
ment is now making an excellent record and 
seems to be reaching out in all directions for 
and developing new business at every point. 

|We will soon be able to present to our 
readers an interesting statement showing 
the growth of Nashville business under the 
| personal direction of Mr. E. T. Baker, the 
secretary and treasurer of this company. 
They have just commenced to build a small 
exchange at Franklin, Tenn., starting out 
| with about fifteen subscribers. They are 
/connected by a trunk line seventeen miles 
long with the Nashville Exchange. As 
soon as the weather will permit they will 
commence to build a through line from 
Nashville to Shelbyville, Tenn., fifty-five 
|miles long, of number ten wire, and will 
start an exchange there and run lines from 
|there to Wartrace, Tullahoma and Lynch- 
burgh, thus bringing an extensive business 
tributary to Nashville directly to their Nash- 
ville subscribers, communication with whom 
from Lynchburgh has been only by stage- 
|coach and railroad. They will soon build a 
|line to Gainesboro: seventy-five miles from 
here up the Cumberland river, a fine country 
heretofore cut off from the outside world 
except by the slow facilities the irregular 
| boats could afford. 

Their little exchange at Union City, Tenn., 
started three months with ten subscribers, 
{has grown to forty-six, with a prospect of 
sixty beforelong, Lines will be built from 
there to all the neighboring towns of im- 
portance. We predict that Memphis and 
Nashville will show a remarkable growth in 
the next six months. 


= —— 
A telephone office has been opened in Cal- 
| abazas, Lower California. 


Telephones Said te Improve the Hear- 
ing. 


It appears that many people who have 
telephones in their houses or places of busi 
ness, and use them frequently, find their 
hearing bettered. The best testimony, how- 
ever, comes from the central oftice. At each 
switch-board sits an operator, generally a 
girl, who from morning till night haggles 
with unreasonable subscribers, and patiently 
goes through the everlasting formula till her 
head fairly rings with “hello” and ‘all 
right ” and ‘‘go ahead.” She gets small pay 
for her trying work, surely not a sufficient 
compensation for loss of hearing. 

But her testimony is that her hearing is 
constantly improving. When she began this 
work she blundered sadly ; now the ear is 
drilled to catch the faintest sotind, and her 
sense of hearing is remarkably acute. It 
must be noticed that the regularity of this 
schooling of the ear is largely responsible for 
the good result. If an operator were to take 
a switch-board only one day in the week and 
do all the work required on that day, the 
practice would doubtless be detrimental, be- 
cause it would be exhatistive to both the 
muscular and nervous make-up of the ear. 
The systematic use of tne telephone seems 
to develop the hearing above its normal 
acuteness, but does not make it technically 
abnormal. 

One benefit from using the telephone is 
evident to both and central- 
office operators, that of cultivating the at- 
tention, a process which is reckoned as the 
third or intellectual method of developing 
the sense of hearing. A good share of the 
difficulty which people find in working the 
telephone, comes not from any defect in the 
machine, nor from any deficient hearing, but 
from inability to fix the attention on what is 
heard. This trouble readily disappears by 
practice in listening closely to what is said 
over the wire. Indeed, the attention may 
be trained to an abnormal development, as 
in the case of the head operator at the cen- 
tral office, who has been in the telephoning 
business for four years; she has so accus- 
tomed herself to fix her attention on the ma- 
chine before her and to abstract her atten 
tion from her surroundings, that when she 
is in her home she often fails to hear when 
she is addressed by members of the family. 


subscribers 


; atin : 
Bell’s Telephore Rights. 

AN EXPERT PATENT EXAMINER 
PHILADELPHIA DECISION, 


ON THE 


New York.—Recently The Press corre- 
spondent met Mr. Zenas F. Wilbur, for 
many years an expert patent examiner ia the 
Interior Department. As the original Bell 
telephone patent had been granted on his 
oilicial recommendation, he was usked what 
the effect of the Overland Company’s Phila- 
delphia victory over the Bell Telephone 
Company would be. He said: 

‘* For the time being a natural depression 
will follow. I haven’t a dollar’s werth of 
stock in any telephone, but if you wish I 
can give you some points in this problem 
not understood. So far as the Patent Office 
is concerned, the telephone principle might 
have been discovered by Adam, but if they 
neglected to get a patent before Mr. Bell 
their rights are merely those of equity, not 
law. Mr. Bell had been possessed of his 
patent for two years before Mr. Drawbaugh 
appeared on the scene, and then, of course, 
so far as the department was concerned, all 
rights of Drawbaugh had been precluded. 
But that, after all, taking matters as they are 
to-day, is of small consequence. The Over- 
land Company, or any numberof companies, 
may get decisions in their favor as against 
the Bell telephone monopoly, and I don’t care 
how many of them do, but, when all that is 
done, they are simply confronted with two 
strong facts which they will have to dis- 
mantle before they can enter in and enjoy 
the open field of competition.” 

‘* What are these?” 

‘* Well, in the first place, the simple tele- 
phone patent granted to Bell on the merits 





of a new principle in physics is only a frac- 
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tion of his other grants. I presume he has 
fifty more, all of them covering the various 
methods by which the principle itself is 
made available and perfect in its practical 
application to a vast variety of details. Of 
these the Blake patent is the most important. 
But allare of value to a complete telephone 
system. These patents will all have to be 
combated and overthrown before the anti- 
monopolists can get standing room in the 
business. You can calculate how much time 
all this will be likely to consume. 

‘‘But the other obstacle is more serious 
than this. For the past few years Mr Theo 
dore Vaile, superintendent of the Bell Com- 
pany, has made it his business to travel all 
over the country, obtaining a controlling in- 
terest in the telephone exchanges in every 
direction. With these he has made what he 
calls perpetual contracts, the terms of which 
bind the various companies to the use of the 
Bell patents in royalty for a term of years; 
irrespective, mind you, of any and all ac- 
tion of the courts as to the value of these 
patents themselves. For instance, they have 
such a royalty contract with the Lowell Syn- 
dicate cuvering the New England States, 
from which they receive a quarter of a mil- 
lion annually, and so it is everywhere. 

‘* Hence these natural queries: What good 
will any number of injunctions do if you 
can’t command the apparatus to make their 
value, and what good would the apparatus 
do if the business you want to reach is 
blocked by prior contracts extending for a 
term of years?” 

Po ——_—_——— 
Dining Telephone Men. 


The Elliott House, New Haven, Ct., on 
Friday last was the scene of a banquet at 
which all the officers of the Southern New 


England Telephone Company met and 
fraternized with the general managers of 


their different connections throughout the 
State. It was the occasion of their sixth 
anniversary, and one not to be easily forgot- 
ten by those present, 

At the close of the feast Mr. Morris Tyler, 
president of the company, made a pointed 
speech, in which he said that the gathering 
was an informal one with the idea that all 
should become acquainted with one another. 
Mr. Tyler reviewed the history of the com- 
pany, and thanked the managers in the name 
of the directors, saying that in no instance 
had they failed in their duties. 

Mr. Tyler said that six years ago Mr. 
Frost, the present general manager of the 
company, knew nothing of the telephone 
business, and was advised to give up histoy. 
Mr. Tyler stated, as evidence of the growth 
of the company’s business, that in February, 
‘78, the receipts of the company were $250 ; 
in October, ’83, $28,283.28, and that in the 
first week of the present year they were 
$16,047.29. Mr. Tyler’s speech was warmly 
applauded, and followed by happy 
speeches suited to the occasion. 

The following gentlemen were present: 
Morris Tyler, president, New Haven; A. 
H. Embler, secretary and treasurer, New 
Haven ; H. P. Frost, general manager, New 
Haven; Wilbur F. Day, director, New 
Haven ; E. B. Buker, general superintendent, 
New Haven; George E. Betts, district 
superintendent, Bridgeport ; J. Jepson, dis- 
trict superintendent, Norwich; A. M. 
Young, district superintendent, Waterbury, 
C. W. Coe, district superintendent, Nor- 
walk; L. H. Frost. superintendent, con- 
struction, New Haven ; J. H. Butler, super- 
intendent construction, Stamford; W. P. 
Frost, superintendent construction, Hart- 
ford ; E. N. Clark, business manager, New 
Haven ; W.H Fairchild, manager opcrating 
department, New Haven ; George H. Coe, 
business manager, Hartford ; W. N. Sperry, 
manager, Birmingham ; M. P. Dowe, mana- 
ger, Danielsonville ; G. W. Hoyt, manager, 
Danbury; H. C. Boswell, manager, Green- 
wich ; W. G. Riggs, manager, Meriden ; H. 
D. Goodrich, manager, Middletown ; C. W. 
Kellogg, manager, Mystic; L. H. Fuller, 
manager, Putnam; J. Bills, manager, 
Southington ; C. K. Hunt, manager, Win- 
sted ; George W. Phillips, manager, Willi- 
mantic; U. S. Crofut, manager Inter-State 


was 
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lines, Providence; A. F. Lincoln, electri- 
cian, New Haven ; E. Pitman, foreman in- 
spectors, New Haven; F. A. Allen, . in- 
spector, Hew Haven; George W. Clapp, 
chief clerk, New Haven. 

The following were the invited guests : 
Mr. Mackintosh of Hartford, W. J. Denver, 
manger Western Union, Springfield ; A. H. 
Kellam, New Haven ; G. L. Reynolds, New 
Britain, and H. Pendleton, Guilford. 

-_>- 
Iowa’s New State Capitol Building. 





Cuicaco, January 28, 1884. 
Editor Electrical Review : 

Business calling me to the city of Des 
Moines, the enterprising capital of Iowa, 1 
spent part of a day in visitiug the new capitol 
building now approaching completion, and in 
which the State legislature met for the first 
time on January 17, 1884. 

This capitol is certainly one of the finest 
buildings in the whole country, and will stand 
as a lasting monument to the combined skill 
of the architect who designed it and of the 
artisans and mechanics who so intelligently 
carried out his plans. 

lt is built of Missouri yellow and gray stone 
on a granite foundation, is 363 feet in length 
by 240 in width, and 92 feet in height to the 
top of the cornice; to the top of the bali over 
the main dome, 295 feet. The edifice cost 

2,362,531, and is situated on a commanding 
hill overlooking the entire city and a large 
area of surrounding country. Mr. Bell, until 
his recent appointment as United States archi- 
tect, was the architect in charge; Mr. R. 8. 
Finkbine is the able and courteous superin- 
tendent of construction. 

Arriving at the capitol, we were kindly 
taken in charge by General Ed. Wright, 
Secretary of the Board of Capitol Commis- 
sioners, who kindly escorted us over the 
building; and, knowing that your readers 
would be particularly interested in the elec- 
trical fittings of the edifice, we took especial 
note of this part of the work. 

Passing into the magnificent legislative 
halls, I found that the desks of the individual 
members, as well as those of the Speaker, 
clerk, and other officers, together with the 
different committee rooms, were all connected 
to electric annunciators placed at the ends of 
the halls, each desk and committee room 
being provided with a push key for the pur- 
pose of calling pages. 

To those who have seen, in the midst of an 
exciting debate, members violently pounding 
their desks and snapping their fingers ir 
fruitless endeavors to secure the services of a 
page, the advantages of an electric system of 
calls, whereby the noiseless pressure of a push 
button secures the prompt attention of the 
desired messenger, will be very apparent. 

Such a building as this would, of course, 
be incomplete without electric gas lighting, 
and the elegant chandeliers in the House and 
Senate Chambers, as weil as the many circles 
of burners, flash into dazzling brilliancy by a 
single touch of a key, and light up the mag- 
nificent dome to a height of nearly three 
hundred feet. 

The clocks throughout the building are all 
operated by electricity, thus insuring abso- 
lutely uniform and correct time in the dif- 
ferent departments, the dials in the House 
and Senate Chambers being marvels of elegant 
design and workmanship. 

One of the most interesting features of the 
building yet remains to be described, and 
that is its telephone exchange. 

In one end of the edifice a complete tele- 
phone exchange has been fitted up, with con- 
nections with all the rooms of the building, 
and by means of trunk lines with the Des 
Moines city exchange. and through the latter 
to all the exchanges in the State. 

It is wonderful to think that by means of 
electricity a Member of Legislature, who is 
about to be called upon to cast his vote for 
or against a certain bill, can, without leaving 
his committee room, not only confer with 
another member in another part of the build- 
ing or city on the subject, but actually discuss 
the pros and cons of the measure with a con- 
stituent in the district which he represents, 
miles away. 


= 





Proceeding through a tunvel under the 


capitol square and adjoining street, we| H. Maclilie appointed auditor. Mr. Maclilie 


emerge in the boiler house and engine room, 
which is connected by Patterson cables with | 
the telephone exchange, the time dial in the | 
engine room being operated by the regulator | 


controlling the clocks in the main building. | 

Here, too, is an electric annunciator, which | 
indicates the height of the water in cach of | 
the tanks in the main building, and which | 
instantly sounds an alarm when the tanks are | 
full and pumpirg no longer necessary. | 

The efficiency and satisfactory performance 
of the above described electrical apparatus | 
are entirely due to Mr. John Young, of the 
Western Electric Company, under whose 
supervision the work was done, all the ma- 
terial—excepting, of course, the telephone— | 
being furnished by the company with whicb | 
he is connected. TRANSMITTER. | 
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Kansas City, Mo., Jan. 30, 1884. 

The demand for new telephones at this ex- 
change still continues, forty having been put 
in since January 1st, and as many more| 
made application. The advantages of the 
telephone have never been fully appre- 
ciated in the past in this city; but now that 
the service has reached a state of efficiency 
sever before attained, there is excellent pros: | 
pect of a healthy growth during the ag, 
The *‘ extra territorial” calls have also in- 
creased from month to month, and now the | 
lines from here to Topeka, Lawrence, St. | 
Joseph, Atchison and Leavenworth have all 
they can carry during business hours. The 
business between Kansas City and these | 
points alone has increased from $215, in 
September, to $454, in December, so I am 
informed, more than doubling in three 
montks. 

Telephone people of the West will univer- 
sally regret to learn that Mr. Frank B. 
Knight has retired from the special agency 
of the American Bell Telephone Company, 
of Boston. Few men possess his excellent 
business methods, coupled with such rare 
good nature—to say nothing of good looks— 
and his cheerful presence was always wel- 
come in telephonic circles. That he has 
joined his fortunes with the Palmer Wire 
Company, of New York, leads to the belief 
that he is not lost forever to the telephone 
world, but rather that the Palmer Wire Com- 
pany will have a greatly increased patronage 
from telephone men. In this neck o’ woods 
all unite with me in wishing that abundant 
success may follow him. 

Col Geo. L. Beetle, of the Western Elec-| 
tric Company, recently honored the West 
with a visit, leaving with an increased ad- 
miration and appreciation of its growth and 
prospects. He spent a portion of his time in 
Topeka, the guest of Hon. John R. Mulvane, 
the vice-president of the Missouri and Kansas 
and United Telephone companies. 

If more of the eminent electricians would 
follow the example of Mr. Thos. D. Lock- 
wood, of Boston, and through the columns 
of your wide-reaching Review give the 
large number of young men just entering the 
field of electrical science the benefit of their 
experience and knowledge, the effect would 
be to vastly increase information in this new 
and rapidly-developing field, and thereby 
benefit not only this particular class, but in- 
directly whole communities. In your issue 
of January 10, Mr. Lockwood very neatly 
disposes of some of the arguments of an un- 
known ‘“‘prominent electrician,” and also 
shows up the fallacy of the arguments 
against the use of electric conductors and 
iluminants; January 17th he pays bis re- 
spects to Bi-Polar, and so clearly and satis- 
factorily makes his point that Bi-Polar’s hat is 
hereby doffed. The point I desire to make 
is, that Mr. Lockwood correctly appreciates 
the need in this field, and that he should 
never hesitate to present the results of his| 
experiments and research as long as this 
course is consistent with his own inventive | 
rights. 

At a recent meeting of the Executive Com- 
mittee of the companies, the office of auditor | 
of the Missouri and Kansas and United Tele-| 
phone companies was created, and Charles| 


Kansas City and Northwestern News. | 
| 











| 





| 


| 
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has been with the Missouri and Kansas Com- 
pany since its organization, and is a compe- 
tent and deserving young man. 

About one month ago, when there were in 
the neighburhood of 450 telephone sets in 
use in this city, the record of telephone calls 
showed an average of 7,000 a day. Over 
fifteen calls a day is a pretty good average 
for eavh telephone, is it not? 

A communication was addressed to Chief 
Hale, of the Kansas City Fire Department, 
recently, asking his opinion of the telephone 
as a fire alarm. His opinion was desired by 
an official in a city where a fire alarm system 
was to be put in. His reply was as follows: 

DEAR Str: In reply to your inquiry con- 
cerning the telephone as a means of giving 
fire alarms, I am pleased to state that I find 
it satisfactory in every respect, and I think it 
superior to any other. [have not the slightest 
hesitancy in recommending the telephone for 
this purpo-e. There are no surer signaling 
systems, and the alarm from a telephone 
always gives the exact location and character 
of the fire, instead of merely indicating the 
block or signal location, the 
case with other fire alarm systems. The 
citizens here, as a whole, are well satisfied 
with the telephone alarm, and [ hear no com- 
plaints. I think the time will come when the 
telephone will be everywhere recognized as 
the surest and quickest fire alarm appliance 
known. Respectfully, 

Gro. C. HALE, 
Chief, Kansas City Fire Department. 


T. P. Vaille, so long the general manager 
of the Denver Telephone Company, bas re 
signed, and his place filled by Mr. Field, 
of the operating 


box is 


as 


formerly superintendent 
department, and a very fine telephone man. 

The Atchison, Topeka and Santa Fe Rail- 
way Company is just completing a building 
for its general offices in the city of Topeka, 
the building costing upwards of $100,000. 
They are having put in by the electricians of 
the Missouri and Kansas Telephone Company 
a very elaborate private line telephone system 
and hotel annunciators, connecting the office 
of the general manager, by wire, with all the 
heads of the various departments, so that any 
of these officers can be instantly summoned 
or communicated with. Errand boys can be 
called in the same way. The office wires are 
all being put in before the plastering is put 
on, so that not a wire will be visible when all 
is complete. 

Mr. Geo. L. Phillips, assistant general 
manager of the American Bell Telephone 
Compuny, spent several days at telephone 
headquarters in this city last week. 

The stockholders of the Missouri 
Kansas and United Telephone Companies 
will hold their annual meeting February 20, 
an adjournment to that date being decided 
upon. 

This city is on the eve of an explosion. 
The manager of the Kansas city exchange 
happened into the office of the cashier of the 
Citizens’ National Bank recently, and was 
met with the abrupt statement: 

“T wish you would take our telephone 
out!” 

“We study to please,” was the reply of 
the astonished manager, “‘and shall certainly 
do as you wish. But why do you want your 
telephone removed?” 

‘*Simply because we have no excuse for 
‘cussing’ it, and now that this general safety 
valve for surplus profanity has become a 
thing of the past, a decided feature of the 
telephone service is lost to its patrons. I have 
heard others complain of the same thing, and 
if the hundreds of telephones that in times 
past carried off with ease all the surplus of 
profanity can not be ‘cussed’ with justice 
any more, there is liable to be an explosion.” 

The banker was invited out, and his grief 
partially assuaged in a glass of lemonade. 

Br-Pouar. 


and 


~-- 

It is announced that the Keely motor is 
complete—almost—and that the engine will 
be shown in motion in a few weeks—per- 
haps. ‘‘It is on,” exclaimed each of Cin- 
derella’s sisters, when trying on the glass 
slipper—‘‘ all but the heel!” 
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The Electric Lenwch as it Is, 

The possibilities of electric propulsion for 
launches is, very naturally, exciting much 
interest. If the electric launch is successful 
from an economical standpoint; that is to say, 
from a commercial standpoiut, it is by 
means difficult to imagine in the not distunt 
future a great steamship being propelled 
means of a somewhat 


bo 


across the ocean by 
application. 


it is with 


similar 

Hence, little disappoint- 
ment, we are compelled to confess, after a 
careful and laborious study of the electric 
launch, that though it contains all the ele- 
ments that go to make up a scientific success, 
it has not yet reached a point where it can 


not a 


compete, so far as cost 1s concerned, with the 
steam launch. It is a disappointment that 
because 


It 


this is the case, 
the Jaunch. 
quickly; it has no smoke-stack, 
forth smoke and it noiseless. 
There is no cumbersome engine, which, 
upright, endangers the equilibrium of the 
vessel, and, if horizontal, demands nearly all 
the boat for itself. 
the electric launch will carry forty persons 
where the steam launch will carry only twenty- 
two. The batteries of an electric launch 
may either be hid away under the seats, or 
they may be laid on the Keelson as ballast. 
When we speak of electrical launches, we 


it is so superior to 


steam moves easily and 
vomiting 


cinders; is 


Given the same power, 


do not refer to those operated by primary 
batteries, for they are so expensive as to be 
altogether out of the question. 

We have no less an authority than Mr. 
Reckenzaun for the assertion that the cost of 
steam, secondary ond primary batteries is re- 
spectively 1, 2,5 and 12, which thus leaves 
the ordinary zinc battery out. 

As will be seen, if the cost of the second- 
ary battery electrical launch 
launch only as 2.5:1, it makes it by no means 
impracticable, but it must of a necessity be 
restricted to the of the wealthy. Of 
course we do not wish to imply that steam 
launches are within the reach of the poor, 
but that where small marine motors are 
quired for unimportant ferries 
such are used within 
steam launch, and not 
is likely, at least 
be in demand. 

But to those who can afford the extra ex- 
pense of electricity the electric launch has 
much to offer in point of superiority. 

The relative expense of the steam and elec- 
tric launch, as Jaid down by Reckenzaun, 
it should be upon the 
present facilities for generating electricity 
and charging the accumulators. But, if we 
take into consideration the possibili'ies—in- 
deed, the probabilities future, 
this 2.5 might be reduced very much. 

Mr. Marcel Deprez has shown us that elec- 
trical energy may be transmitted economi- 
cally to a distance over an inexpensive wire, 
and should this system be perfected, and 
regular charging stations be established upon 
the banks of a river like the Hudson or East 
Rivers, for instance, who is bold enough to 
deny that the electric launch would not 
reach a point of economy bordering very 
closely upon the steam launch? 

Mr. Reckenzaun, who, it will be remem- 
bered, made some very unique and interest- 
ing experiments with electric launches at 
Vienna recently, read a paper upon the sub 
ject before the English ‘Society of Arts.” 
In this he gave much important data con- 
cerning secondary batteries as applied to 
launches. He says that a Faure-Sellon- 
Volckmar cell weighs 56 pounds; stores en- 
ergy equal to one horse power for one hour, 
or 1,980,000 foot pounds; or, say one horse 
power per minute for each pound weight of 
the cell, 

The charging capacity is as much as 370 
ampére hours, but it is not advisable to use 
more than 80 per cent., or 300 ampere hours. 
If the cell is discharged at the rate of 40 
amperes, - almost constant current is ob- 
tained for 74 hours, with an E. M. F. of two 
volts. If one horse-power is required for 
that time and at that rate of discharge, more 
than nine cells are wanted; but 47 cells will 
supply five electrical horse-power, and will 


is to the steam 


use 


re- 
and 
American waters 
the 
some 


many 
the 
launch, 
to 


electric 


for time to come, 


is, 


remembered, based 


of the near 





weigh 2 63 321b. About half the number of 
cells discharged at a rate of 80 amperes will 
supply the same quantity of energy, but only 
for less than half the time; or the 47 cells 
can, if desired, be made to give ten or twelve 
electrical horse-power for over two hours. 

To the weight of the battery 2,632 pounds 
have to be added, that of the motor, 
need not weigh 400Ib., says Mr. Reckenzaun, 
if economically designed, and which will 
vive four horse-power on the screw-shaft. 
Allowing a margin for leads, switches, &c., 
the total weight is about 28cwt., which Mr. 
Reckenzaun says is equivalent to that of an 
equally powerful steam-engine with the max- 
imum stowage of coals. The launch sent to 
the Vienna Exhibition, which made many 
successful voyages on the Danube, is of steel, 
40ft. long and 6ft. beam, with seats to ac- 
commodate 40 adults. The motor is capable 
of working up to 7 horse-power with 80 accu- 
mulators, but with the exception of a slight 
rise just above the motor, the floor is quite 
clear, theaccumulatorsand engines being un- 
derneath out of sight. In sucha launch, driven 
by steam power, the engine and boiler would 
occupy a length of 12ft., leaving only 15ft. 
available for seating passengers, Whereas the 
seating capacity of the electric launch is 27ft. 
on each side of the boat. The 

weights of machinery are about the 
viz: 50cwt.; but in the case of the 
launch that includes 10ewt. of coals, which, 
at 8lb. peri. h. p. per hour (7h. p. actually 
giveu to the shaft), would allow of 15 hours’ 
continuous steaming, or just double the time 


which 


relative 
same— 
steam 


that the launch could travel without in- 
juriously drawing op the accumulators. 
The present accumulators yield 33,000 foot- 


pounds per pound of lead. Theoretically, 
lead separating from its oxide manifests en- 
ergy equal to 360,000 foot-pounds, while the 
figures for iron are 1,900,000 foot-pounds. 
It is evident, then, that although nothing 
like those figures can be reached, there is a 
very large margin for the future advance of 
inventors with secondary batteries; but it is 
doubtful whether much more can be done 
with the motors, especially as Mr. Recken- 
zaun exhibitcd of his inventions, just 
finished, which, with a weight of 124lb., 
yields 1°37 mechanical horse power, running 


one 


at 1,550 revolutions, and giving 31 amperes 


and 61°5 volts at the terminals. In connec- 
tion with electric launches, the old debates 
as to the efficiency of the screw propeller 
are likely to be re-opened, for in them the 
propeller is fixed on a prolongation of the 
motor shaft, and it consequently revolves at 
a very high speed. According to Mr. Reck- 
enzaun, a fine-pitched propeller he exhibited 
gave an efficiency of 95 per cent. when run- 
ning at 800 revolutions per minute. In the 
course of the discussion that followed the 
reading of the paper, it was pointed out that 
it was a fallacy to suppose that slip in itself 
wasa loss, and the 5 per cent. lost by this 
propeller did not give any idea of the effi- 
ciency. To that Mr. Crohne (of Messrs. 
Yarrow) replied that such a pitch, about 10- 
in. to a diameter of 20., was unknown be- 
fore, and he had been of the opinion that it 
would not do at all. He expected that neg- 
ative slip and friction of the propeller would 
make a serious impediment; but when the 
experiments were made he found he was en- 
tirely mistaken. Mr. Reckenzaun said that 
the propeller was designed to run at 900 rev- 
olutions; and that if the speed were reduced 
to 300, not only would the pitch have to be 
altered, but the surface would have to be 
larger, which would entail more friction. 
The performance of this propeller is, in fact, 
a revelation, and it is to be hoped that before 
long some experiments will be made on ¢ 
larger scale in steam vessels. The number 
of strokes made per minute by the pistons in 
fast-steaming vessels ranges from, say, the 
133 of the Stirling Castle to about 1,000 in 
some of the torpedo boats; but as_ revolu- 
tions of the screw is the point to be studied, 
It will be seen that the electric launch is far 
ahead of anything known in connection with 
steam-engines. 
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The Storage Battery is rapidly coming to 
the front, as will be noted elsewhere in this 
edition. 
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The Antidote with ow Selide. 


These ingenious persons, the managers of 
the Western Union Telegraph Company, 
who long ago inaugurated the scheme of 
buying up rival companies instead of fight- 
ing them, and the equally ingenious gentle. 
men who have been in the babit of organiz- 
ing opposition, with a single purpose of per- 
mitting themselves to be bought up, are now 
ina quandary. The game of buying up is 
played out, at Jeast in the telegraph field. 
The patriotic and self-sacrificing originator 
of telegraphic schemes, *‘ in the interests of 
the public,” must, perforce, take a back seat 
and there is no balm in Gilead. 

The fact is, the demand for cheap tele- 
graphic facilities has so grown, and the field 
in this country is so wide, that several new 
companies, backed with large capital, 
making ready to supply it. 

And it is by this multiplication of rival 
companies that the real interests of the public 
is likely to be the best subserved. The 
malady of rank-smelling monopoly has found 
its own cure. 

This the Review has ever maintained. 

When the project was first broached of 
forcibly taking possession cf the Western 
Union Company’s lines, and giving it for 
whatever the purchaser—the Government- 
should appraise them at, the Review put 
forward a_ strong When that 
able statesman, Edmunds, of Ver- 
mont, developed a scheme start a 
Government to Western Union 
throughout the country over the main lines, 
and thus force it to sell at a great sacrifice- 
at least, to innocent holders—we again ob- 
jected. We object to everything that 
unfair and unjust; and agaio it is doubtful 
whether the evils of the Western Union 
monopoly are as much to be dreaded as 
would be an addition of from 50,000 to 
100,000 officeholders the already too 
large army Government retainers. It 
seems to us that this would be but getting 
rid of a lesser evil at the price of a worse. 
healthy opposition, coming from 
the people themselves, is what we want to 
bring the Western Union Company to its 
senses. What is the use of prating about 
watered stock and the like? Will that result 
in giving the public its much-needed cheap 
telegraph service? By no means. What do 
the monopolists of the Western Union Tele- 
graph Company care about the public, its 
wants or its indignation either, for that mat- 
ter? Nothing at all. 

It is curious how a certain portion of the 
daily press will prate about such things when 
they want cheap and efficient telegraph ser- 
vice. 


are 


protest. 
Senator 
to 
opposition 
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They used this same argument, too, in or- 
der to sustain an assertion that the telegraph 
operators should have more pay. But did it 
have any effect? None whatever. Why? 
Because a thing is worth only that which it 
will fetch in the open market; and, as the 
market was flooded with operators, the com- 
pany could procure them on its own terms; 
else the operators might have demanded and 
received whatever pay they wanted. Neither 
the fact that the Western Union Telegraph 
Company had watered its stock, ner yet that 
the sympathies of the general public and the 
press were with the operators, affected the 
issue in any way whatever. 

And so it is in the present condition of 
affairs. The meretricious methods employed 
by the Western Union Company have left it 
in a condition of vulnerability—naked to its 
enemies. 

Western Union make%, according 
latest reports, nine per cent. on a hugely 
watered stock of eighty millions. Senator 
Hill’s speech showed that a part of the West- 
ern Union lines cost originally $147,000, and 
was stocked at a million; that it was then 
taken into the Western Union at two mil- 
lions; and that later the general stock of this 
Company was trebled. 

The public and the press cry out against 
the exactions of the Western Union and its 
imperfect service. Yet how can they ex- 
pect a company to give them cheap rates 
and efficient service, always expensive, when 
it must pay nine per cent. on millions upon 


to its 
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millions of bonds that only cost the printing. 
They can’t do it. 

But other companies, 
moderate interest upon 
can do it; and, in fact, 
do it. 

The Baltimore and Ohio Telegraph Com- 
pany is already stretching out its arms far 
and near; and if it cannot, when in full op- 


satisfied to make a 
an absolute outlay, 
are commencing to 


eration, make Westera Union squeal, we} Alleghany City and Pittsburgh by means of 


shall be much mistaken. 

By this we do not mean to imply that we 
think there is any chance of the Baltimore 
and Ohio Telegraph Company driving West. 
ern Union out cf the field, for we do not 


think so, and would not wish to see it, even | its heavy copper covered wires, all the prin- 
if it were possible, because the company that cipal cities in the United States. A line from 


remained, finding itself unopposed, would 
prove just as bad a monopoly as Western 
Union has ever been. No. There is room 
for Western Union, Baltimore and Ohio, ang 
a dozen more companies, and the more there 
are the better will be the chances for cheap 
and efficient telegraph service. 

But the opposition of Baltimore and Ohio 
and other companies will, there is reason to 
believe, Western Union to lower its 
rates and improve its service or shut up its 


force 


shop. 

There is another fine telegraphic organiza- 
tion which bids fair to prove another formida- 
ble opponent to Western Union. This is the 
Postal Telegraph and Cable Company. This 
company, says a Washington correspondent, 
has begun to lay in the streets of Washing- 
ton the underground wires which are to con- 
nect its office in the center of the city with 
the pole line, which is now completed to the 
municipal boundary line. and which will 
presently give Washington a new telegraph 
connection with Baltimore, Philadelphia, 
New York, Buffalo. Cleveland, Chicago, Si. 
Louis and intermediate places, and in a short 
time with Cincinnati, Pittsburg and the oil 
region. 

The District Commissioners in Washing- 
ton some time ago prohibited any further 
disfigurement of the streets by telegraph 
It is now required that all new lines 
brought the city limits shall run 
underground, and it is intended to abolish | 
the pole nuisance entirely in a short time. 

The Postal Telegraph Company has 
already experimented with several under- 
Its wires enter Chicago and 


poles. 
within 


ground cables. 
run to its offices there in the heart of the} 
city under ground. 


tT . . | 
They are laid in lead | 
pipes in an iron box, and have worked with- 


out failure since last August. For river 
crossings the Postal Company uses gutta 


percha cables, with (500 pounds to the mile) 
copper conductors and very heavy insulation, 
and also the Kerite. Philadeiphia will be 
crossed under ground with the patent lead 
covered cables. 

The Postal Company has now in operation 
a through line between New York and 
Chicago, consisting of two copper conduc 
tors with steel cores, each 500 pounds to the 
mile, and one steel cored copper wire of 200 
pounds. Using the Grey harmonic system, 
one of these heavy wires has six instruments 
at each end, and twelve operators to each 
wire, and these are able to send messages 
between New York and Chicago—a distance | 
as the line runs of 1,054 miles—without re- 
peating. 

Between New York and Washington the| 
company has rua two 500 pound compound | 
copper wires with steel core, and the whole 
line between the two cities will be com- 
pleted and working in two weeks, with 
stations, to begin with, at Morristown, Clin- 
ton, Doylestown, Norristown, Conshohocken, 
Philadelphia, McCall’s Ferry, Baltimore and 
Washington. The company will also proba- 
bly work a through telephone line between 
New York and Washington, as the telephone 
has been proved entirely practicable for that 
and even greater distances, by means of 
the very heavy copper conductors used by 
this company. 

It will interest the public to know that 
between New York and Chicago the Postal 
Company has already telegraph offices at 


Middletown, Binghamton, Owego, Elmira, 
Jamestown, Salamanca, Olean, Warren, 
Cleveland, Wellington, Auburn, Indiana, 


Defiance, Fostoria, South Bend, Avila and 
La Porte. A continuation of the postal lines 
between Chicago and St. Louis, with offices 
opened at Streator, Joliet, Pekin, Peoria, 
Springfield and Alton, will be completed in 
thirty days from now, as also a branch line 
from Fostoria to Toledo and another from 
Buffalo, by Olean, through the oil regions to 
Pittsburg. The company will traverse 


a lead-covered underground cable. 
The aggregate of lines thus soon to be 





;completed and in operation will be 2,300 


| 

| miles long, and the company is pushing on 
ts ee ‘ : 

| vigorously with the intention to connect, by 


New York to Boston and through New 
England, is now under contract, and a 
second line between New York and Chicago, 
by way cf Harrisburgh and Indianapolis, 
with a branch to Cincinnati, is to be built 
during the coming summer. 

The extra heavy poles required by the 
heavy copper covered wires are run forty to 
the mile, and the whole equipment is of the 
best. Experience has already shown that 
this is the cheapest in the long run, as the 
cost for repairs is only about one-quarter 
that on common lines. In addition to the 
Grey harmonic system, which the company 
works, it controls also the Leggo, which it 
will apply for rapid automatic work, by 
which, on its wires, 860 words per minute 
‘an be despatched over the greatest distance 
on the line without repeating. Between 
New York and Philadelphia the company 
will work sixteen men on each of its large 
wires, eight men at each end. 

Here we had what looks very mach like a 
perfect system, and we shall be very much 
surprised not to say disappointed, if it should 
fall a prey to the two great telegraphic 
organizations now arming for the fray. 

—— 


The Humorist Keely. 


Those impatient persons, the Keely motor 
stockholders, seem never to be satisfied. 
Mr. Keely told them a month ago that he 
only wanted thirty days more to perfect Lis 
little motor, and now that the time is up they 
really expected the old man to show up. 

Of course, Keely, and possibly his little 
motor, too, are laughing in their respective 
sleeves at these unsuspecting lambs, who 
take even the broadest farce au sertewr. 

The fact is, Keely is one of the most comi- 
cal fellows to be found in the whole country; 
and when he gets a lot of real, Simon-pure 
verdants together, like the Keely motor 
stockholders, he cannot for the life of him 
resist having a Itttle fun with them. 

Sometimes, however, even the patience of 
lambs is exbausted, and the credulity even 
of Keely motor stockholders is severely tried. 
And so it is that when his stockholders de- 
mand to see something, and their somewhat 


generously-supplied extent of ears stand on 
end with the hectic flush of skepticism, the 
inimitable Keely, it is said, is never at a loss 
for an expedient, buys a donkey engine, 
perhaps because symbolic of his stockhold- 
ers, and runs therefrom a small bit of shaft- 
ing into the room above. ‘‘ Now, yentle- 
men,” he will say, ‘‘ of course you could not 
expect me to show our motor until it is per- 
fected, because why? Because these wicked 
people by whom we are, unfortunately, sur_ 
rounded, would steal our invention from us, 
go and put out millions of dollars in exploit- 
ing it, and we should be undone.” And so 
the stockholders, perched in an upper loft, 
look at the shafting moved by the donkey 
engine below, and are satisfied for another 
year, willingly putting out a lot more money 
to help the ambitious inventor to—to experi- 
ment with his drop of water, though,"if some 
of his nearest friends may be relied upon, 
the great motor inventor does not use water 
except in his engine. 

And how he must roar when he thinks of 
these gullible persons, who can stand a de- 
cade of procrastination with unfaltering 
faith! No doubt, there are times when 
Keely, having satisfactorily answered the 
question as to just when he will take a train 








of cars from Philadelphia to New York with 


one drop of water as fuel, almost rolls off his 
seat with laughter. 

About a year ago, to satisfy the few of his 
adherents who were determined to have 
something tangible, it is said that Keely 
picked out the only man among them who is 
capable of appreciating a really good joke, 
and told him the whole story, whereat he 
almost burst his sides with merriment, and 
could never thereafter listen to Keely talking 
about his little motor without going into 
convul-ions of laughter. Indeed, it is said to 
have taken him three daysand two nights’ con- 
stant effort, after first hearing Keely tell his 
story, to so control his muscles of risibility 
as to be able to appear before his brother 
stockholders and explain to them that Keely 
could get that amount of power out of a pint 
of water that would be sufficient 
them all skyward. And so he could, and so 
could they either, for that matter. But they 
were satisfied. 

The remarkable thing about these Keely 
motor stockholders is that they rival Job in 
patience, and have the faith which we have 
been told Biblical authority moveth 
mountains. They have been disappointed, 
not to say humbugged, one hundred and 
thirty-nine times, and yet they really expect 
that on the one hundred and fortieth time 
they will ride hither from Philadelphia be- 
hind Keely and bis motor. 

Only a short while ago Keely, who evi- 
dently wauted to draw more heavily than 
usual on the pockets of his believers, had a 
picture of his alleged motor published in a 
New York paper. It looked to us like a car- 
bolic acid disinfecting apparatus, but we 
doubt if it could be made to do as valuable 
a work. But it sufficed to induce the lambs 
to permit another shearing, and there is 
reason to believe that they will never discover 


to send 


on 


that there is no Keely motor, but only a 

Keely joker, until the last tuft of wool shall 

have disappeared from their somewhat phe 

nomenally thick hides. 

-_  — 

Both Are and Incandescent Light fur- 
nished by one Company. 





The Brush-Swan Electric Light Company, 
of Cheyenne, Wyoming Territory, we are in- 
formed, is the first company in the United 
States that is supplying both arc and incan. 
descent electric light to consumers upon the 
above-named system. The company was 
started one year, and has met with great suc. 
cess, when it is considered that Cheyenne is 
a place of but 5,000 people. The present 
plant of the company corsists of about 150 
are lights, of which number 109 paying 
lights are in operation in stores and streets. 
The most interesting feature of the system, 
however, is the use of the Brush storage bat- 
tery and Swan lamp for household illumina- 
tion. Over 40 of the principal resicences, 
buildings, churches, etc., were wired during 
the past summer and fall and prepared for 
the batteries, which began arriving in Sep- 
tember. There are now in position 36 bat- 
teries, furnishing light to 26 buildings of 
various kinds, and this number will be aug- 
mented as fast as the batteries can be pro- 
cured. The company have ordered 100 more 
batteries, being perfectly satisfied with the 
initial plant, and they express their intention 
to add still farther until the entire town is 
supplied. A noteworthy fact, which has be- 
fore been disputed by competitors, is that 
these batteries are all charged from one 
dynamo during hours when it is not em- 
ployed on are lights. The charging circuit 
is turned in early in the morning, and is run 
until the batteries are filled. The success of 
the plant has been largely due to the liberal 
and energetic financial management of Mr. 
F. E. Warren, the president, and to the 
splendid practical work of Mr. E. P. Roberts, 
the electrician in charge. As the batteries 
have been some months in successful use, 
and give every promise of permanency, there 
can apparently be no question of the success 
of the system. 

——_->e—__—_ 

The utility and economy of the Storage 
Battery is being practically demonstrated 
daily, as will be seen in above article. It is 
being used successfully in other places. 
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International Society of Electricians. 


At the session held at the Ministry of the 
Posts and Telegraphs, under the presidency 
of Mr. George Berger, on the 2ist day of 
December last, the members of the Execu- 
tive Committee of the International Society 
of Electricians, at their own option, have 
divided themselves into six sub-committees, 
according to the six sections of studies estab- 
lished under the statutes. 

It is important to know the special work 
of each section respectively, which was 
scheduled as follows: 

First Section—Theoretical electricity, elec- 
trometry, lightning rods. Mr. Marié Davy, 
president; Mr. G. Lippmann, secretary. 

Second Section—Dynamo clectrical ma- 
chives, transportation and distribution of the 
energy. Mr. Fresca, president; Mr. E. Hos- 
pitalier, secretary. 

Third Section—Electric light, calorific ac- 
tions. Count Th. du Moncel, president; Mr. 
Max. de Nasouty, secretary. 

Fourth Section — Telegraphs 
phones. -- Mr. E. 
Sabourain, secretary. 

Fifth Section— Railroad signals, electrical 
chronometry. Mr. M. Loewy, president; Mr. 
D. Napoli, secretary. 

Sixth Section—Electro-chemistry, electro 
Mr. Jamin, president; Mr. G. 


and tele- 


Blavier, president; Mr. E. 


therapy, ete. 
Liama, secretary. 

It seems unnecessary further to insist on 
the high character of general interest which, 
aside from any individual pre-occupation or 
financial influence, the society has given to 
the noble purposes of its own labors; but we 
ought to say that in the results of its studies 
and experiments the electricians of all kinds 
and countries will find an absolutely disin- 
terested control, a sound appreciation of their 
labors, an efficacious encouragement in the 
pursuit and realization of their discoveries. 

Lectures and public experiments, the ele- 
ments of which are in preparation, will, in the 
largest measure possible, satisfy the needs of 
the special theoretical instruction, and the 
dissemination of the numerous applications 
of electricity. 

This society, being desirous not to negicct 
any special idea, or information concerning 
these matters, which may have been written, 
appeals to the men of science of all countries 
who have written on electricity, and its 
diverse forms of utilization, to send to them 
copies of their works gratuitously, which 
will be catalogued and classified in the special 
library of the society. 

The International Society of Electricians 
is now opened and in working order, 

All communications should be addressed 
to Mr. George Berger, president de la Société 
Internationale des Electricians, 99 Rue de 
Grenelle Paris. The Bulletin of the so- 
ciety, the first number of which will appear 
in the month of January, will record all the 
questions of general interest submitted to the 
study of its sections, as well as the labors of 
the committee. 

Demands for information 


a 


should be ad- 
dressed to Mr. A. Sabourain, secretaire du 
comité, at the office of the socicty. We 
hope that our Americian electricians will not 
hesitate to join this society, and promote its 
interests in every respect. 
——_-a>e —__ 
Photographic Revolution, 


MAN'S 


A CLEVELAND WONDERFUL INVEN 
TION—ITS GREAT PRACTICAL UTILITY. 
CLEVELAND, O., Feb. 8. Edward W. 


Fell, of this city, after experimenting for two 
years, Claims to have succeeded a few days 
ago in perfecting an invention which its au- 
thor ranks with the electric light and tele- 
phone. The invention consists of taking ab- 
solutely permanent pictures upon any sub- 
stance whatever having a smooth surface in- 
stantly by the action of electricity upon a 
sensitive coating, and at an expense not ex- 
ceeding one cent per picture. A reporter 
who called upon the inventor was shown 
some photographs on pieces of wood, which 
were not only perfect in outline and finish, 
but possessed a peculiar softness not obtain- 
able by any other process. 

“ The importance of this discovery,” said 
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Mr. Fell, nl its various uses, can mers 
be estimated. It opens an entireby new and 
distinctive field in the art of photography, 
and will work a revolution in various 
branches of business into which it will enter 
more or less. 
are used; and it is not intended to interfere 
with the portrait work of the average pho- 
tographer. The engraver upon wood, cop- 
r, or shell need no longer consume time 
and patience in obtaining a defective coun- 


pe 


terpart of the object to be engraved, but in- 
can, at a trifling expense, obtain a 
beautiful photograph directly upon the wood 


stead 


None of the present processes | 


or metal upon which the engraving is to be | 


made. In the lithographer’s art it will be 
invaluable. Instead of the slow, 
and defective process now employed in trans- 
ferring by hand the article will be photo- 
graphed directly upon the stone to be en- 
graved, and the result will be a fine, com- 
plete, finished class of work heretofore ut 
terly unobtainable.” 

The Great Seuthers. 


laborious 





The Great Southern Telephone Company 


is pushing the work of laying the line up 
the coast with great vigor. The cxtreme 
limit of Plaquemines Parish has been 


reached, and ere the end of the week there 
will be communication between Port Ailen 
and New Orleans. 

The company is fixing to erect a new line | 
on this side of the river between New Or- | 
leans and Baton Rouge; because of the great | 
rush of business on the present line. A five- | 
wire cable bas been ordered to cross the river 
at Baton Rouge. 

SS 
case now 
the 


interference 
Department 


In the telephonic 


pending in the Interior 


|of publishing in connection with the 





| 
} 


Secretary has refused the appeal of Draw- | 


baugh to have certain parties thrown out of 


interference. He holds that Drawbaugh’s 


| 
| 


application is for an invention substantially | 


the same as that embraced in the patents of 
Blake and Edison, and that the question of 
priority of 
must be determined by the interference pro- 
ceedings. 
es 
The Lifting Power of Electricity. 

The February meeting of the 
Astronomical Society was held in Packer 
Institute, Brooklyn, last evening. A paper 
was read by Mr. G. D. Hiscox on the subject 
of electricity as a cosmic element. He de. 
duced from various phenomena the conclu- 
sion that the subtle and imperfectly under- 
stood counter-gravitation force in the uni- 
the nature of which had caused so 
but whose existence was 


verse 
much discussion, 
almost universally admitted, was none other 
than electricity. Electrie repulsion counter- 
acted the power of gravitation, and ex- 
plained the eccentric sweep of the tails of 
comets from their orbits: which phenome 
non has never been understood. 
Prof. P. Cassamajor, a chemist 
city, spoke of the glow in the morning and 
evening sky. Headvanced the theory that 
a ring of gaseous matter similar to those 
encircling Saturn, was being formed around 
the equator of the earth. He said that the 
effect of such a ring would be to produce a 
light in the sky toward the cnd of 
June, and that the appearance of such a 
light would be a confirmation of his theory. 
During the discussion a member remarked 
that the view was unobstructed on Pike’s 
Peak at a short distance from the earth’s 
but at a certain height it was im- 


of this 


white 


surface, 
peded by a fixed gray, dusty cloud. 


-_- - 

The Armington & Sims Company received 
the first prize for the best high-speed engines 
for electric lighting at the Louisville Exposi- 
tion. In this class were the Portcr-Allen, 
Payne, and Westinghouse engines. The 
Cummer did not come in competition with 
any of the other engines mentioned ; and, 
although it received a prize in its class, it is 
the opinion of many competent engineers 
that the judges gave the diploma of honor 
to the wrong engine. 


invention between the parties | 


}more rapidly than the 
|to realize 


HEBOTRIC ATs 


Editor Electrical Review : 

As one of your patrons and a constant 
reader of your valuable paper from which 
I have derived much valuable information, 
and having for the past twenty-seven years 
been largely engaged in the production of 
the electric current by power, it may not 
be uninteresting to your readers to have 
some light thrown upon the question who 
first invented the iron ring or cylinder now 
so gencrally used in dynamo organizations, 
iron for all the 
series arranged in a 


forming an endless cone 
spools or bobbins of a 
circle. 

Will you do me and the public the favor 
above 
the following claim in my patent granted 
June 18th, 1861, 
claim for the invention nearly 
years? The claim reads as follows : 


which anticipates any other 
same ten 
‘*What I claim as constituting this part of 
the invention is, connecting the cores of spools, 
coils, or helices in magneto-elcctric engines by 
a rung of soft malleable cast-iron or wrought 
tron, or any equivalent substance possessing 
the property of readily taking and discharg- 
ing oe for the purposes specified.” 


1EO. W,. BEARDSLEE, 
314 Greene ave,, Brooklyn. 
— -—>-—____- 


Electric lighting in Europe is advancing 
American public seem 
Gas is usually far poorer in 
| quality than here, and modern improvements 
jin making it are slowly adopted. The Bon 
Marche, at Paris, 1,500 clerks are 
ployed, tried 400 electric lamps, and has now 


The St. 


where 1 em- 


increascd the order to 2,C00. Lazare 


| railway station tried a few lamps in the vesti- 


bule and will now extend the system to the 


whole vast establishment, covering some 
twelve to fifteen acres. The Grand Opera 
tlouse, at Paris, with its 1,100 permanent 


employes, has a gas bill of $60,000 a year, 


aud it has been experimenting for the last two 


years with almost every known system of 
|electric lighting, American or otherwise. In 
Milan, the Manzoni Theatre is lighted by 
electricity, and the vast theatre, La Scala, 


| 


| York, adequate to 10,000 lamps, in 


| 


|} under 


now has a complete equipment of engines, 
boilers, New 
position 


and dynamo machines from 


the shadow of the great cathedral, 


| without so much as a wire or a puff of steam 
American | 


in sight from the cathedral itself. 





*=_- — 


The Boulton Carbon Company, of Cleve- 


|land, seem to have taken a place in the front 


rank 
tirely due to the superiority of their carbons 


in the carbon business. This is not en- 


| for electric lighting, but also to the energy of 


Mr. Mr. G. S. Wads 
seems to tire in his good 


their able representative, 


worth, who pever 


| work. 


| River, 


| tie 


as the ocean 


| built 


me 


The Armington & Sims Engine Company 
have just delivered to the Slade Mills, at Fall 
Mass., 
to the Russell Paper Company, at Lawrence, 


a 160-horss power engine, and 
Mass., one 200-horse power and one 80-horse 
and are also building a 200- 
horse power engine for the Arlington Mills, 
at Lawrence. This speaks well for these de- 
servedly-popular engine makers. 


power engine, 


—— 

It 
telegraphy is to be applied to the new Atlan- 
If this can be accomplished, it 
will double the capacity of each line ; and, 
will be 
provided there 
two lines at 


is reported that a duplex system of 
cable. 
cables are very costly, 
of great value and advantage, 


is business enough to require 


any hour of the day. A new system of 
multiplex telegraphy, to use Morse instru 


ments on long lines, 
vented in this country, and a line is being 
on which to make practical tests. 
There are other for effecting the 
same purpose, but for one reason or another 
they have failed to give perfect satisfaction. 
The quadruplex is the highest system practi- 
cally employed with Morse sounders. 


has recently been in 


systcms 


-—>-—_—— 


salutation like the 
Because it is hell-o.— 


Why is the telephone 
future of the wicked? 


| Major D, Old. Guard. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEBRU- 
ARY 5, 1884. 


292,785 Apparatus for operating electrical de- 
A. Livingston Bogart, Jamaica, N. Y. 
Electric gas lighting attachment for burg- 
A. Livingston Bogart, Jamaica, N. Y., 
Bogart, same place. 
Josiah W. 


vices ; 

292,786 
lar alarms; 
assignor to Abraham L. 

292,796 Protector for electric circuits ; 
Dyer, Philadelphia, Pa. 

292,806 Electric burglar alarm ; James P. Hanson 
and James P. Christensen, Chicago, III. 

292,807 Electric burglar alarm ; James P. Hanson 
and James P. Christensen, Chicago, II. 

292,835 Apparatus for telephonic transmission ; 
Jacob F. Mehren, Chicago, II). 
292.840 Voltaic are lamp; 

York, N.Y. 

292,847 Aerial cable; 
fl., by mesne 
Electric Company, same place. 

292,848 Terminal box for telegraph cables; W. 
R. Patterson, Chicago, IIL, assignor to the Western 
Electric Company, same place. 

292,849 Telephone cable terminal; W. R. Patter- 
son, Chicago, IIL, to the Western Electric 
Company, same place. 

292,857 Gas and magnetic telephone system ; 
Harris Rogers, Washington, D.C., assignor to the 
American Electro-Gas Telephone Company, of New 
Jersey. 

292,865 Condenser and test circuit for multiple 
switchboards; Charles E. Scribner, Chicago, Ill, 
to the Western Electric Company, same 





Otto A. Moses, New 


W.R. 
assignments 


Patterson, Chicago, 


assignor to Western 


assignor 


Jas. 


assignor 
place. 

292,866 Testing apparatus for multiple switch- 
boards; Charles E. Scribner, Chicago, Ill , assignor 
to the Western Electric Company, same place. 





292,881 Speaking telephone ; Francis Ware, Bos- 
ton, Mass. 

292,930 Electric motor; A. E.G. Lubke,New York, 
N. Y., assignor of one-half to Otto Heikel, Jersey 
City, N. J., 

292,962 Device for synchronizing clocks; Charles 
N. Talbot, Flushing, N. Y. 


292,966 Printing telegraph. 
bergh, Elizabeth, N. J 
292,922 Alarm signals for hot journals; Oliver H. 
P. Cornelius and George H. Turner, Turner, Oregon. 
292,999 Signaling apparatus for telephonic and 
telegraphic circuits ; Lorenzo 8. Fairbanks, Boston, 


Henry Van Hoeven- 


Mass 

293,076 Electric lamp; Ludwig Piette and Franz 
Krizik Pilsen, Austria, Hungary. 

293,105 Circuit closer for telegraph keys ; Samuel 
J. Spurgeon, Houstonia, Mo 

293,110 Automatic telegraph; Theo. F. Taylor, 
Chicago, Il 

293,111 Automatic telegraph system; Theo. F. 
Taylor, Chicago, Ill. 


Illius Au- 
Cuthbert Currie, 


293,116 Electro-magnet and armature; 
gustus Timmis and Stanley Charles 
London, England. 

293,118 Telephone call-bell switch ; 
end, Evansville, Ind 

293,136 Telephone 
York, N. Y. 

293,154 Telephone ; 
Mill, Pa 

293,160 Driving gear for magneto-electric ma- 
chines; Ezra T. Gilliland, Indianapolis, Ind., as- 
signor to the Western Electric Company, Chicago, 
Ill. 

293,161 Telephone apparatus ; 
Indianapolis, Ind., assignor to the Western Electric 
Company, Chicago, Il. 

293,162 Telephone apparatus; Ezra T. Gilliland, 
Indianapolis, Ind., assignor to the Western Electric 
Company, Chicago, II. 


Louis Towns- 


case; Park Benjamin, New 


Daniel Drawbaugh, Eberly’s 


Ezra T. Gilliland, 


293,171 Telephone circuit changer; Charles D. 
Haskins, New York, N. Y., assignor by mesne as- 


signments to the Western Electric Company, Chi- 
cago, Ill. 

293,196 Night signal circuit for telephone ex- 
changes ; Charles E. Scribner, Chicago, Il., assignor 
by mesne assignments to the Western Electric Com- 
pany, same place. 

293,197 Annunciator switch and telephone cir- 
cuit; Charles E. Scribner, Chicago, IIL, 
mesne assignments to the 
pany, same place. 

293,198 Telephone switch; Charles E. Scribner, 
Chicago, Il., assignor by mesne assignments to the 
Western Electric Company, same place. 

293,206 Looping mechanism and operators’ appa- 
ratus for telephone exchanges ; Eugene M. Wilson, 
Worcester, Mass., assignor of one-half to Alice P. 
Carpenter, Foxcroft, Me. 


assignor by 
Western Electric Com- 


A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date ot the 
patent desired, 
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BUSINESS NOTICES. 


A. C. Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele 
recy Instruments, Manufactured from Iron, Brass, 

teel or Zinc. 


A. G. Day, Kerite Insulated Telegraph and Tele 
phone Wire and Cables, Anti-induction Kerite Tele 
phone Cables, CLarke B. Horcukiss, New York. 
Send for circular and prices. 


A. L. Bogart, New York. Electric Gas Lighting 
Apparatus. Annunciators for Hotels and Houses. 


ALFRED F. Moore, Philadelphia, Pa. 
Telephone, Electric Light, Office, 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


Telegraph, 
Line and Annun- 


AMERICAN EvectricaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire. Aerial and Un- 
derground Cables, &c., &c. Send for prices. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


ARMINGTON & Sims, Providence, R. I. Engines 


for Electric Lighting and general use. 
, 


New York, Keith Electric 
Stock for 


AusTIN GALLAGHER, ‘k, | 
Light System complete for Arc Lighting. 
sale. 

BAXTER ELECTRIC 
The Baxter Lamp. 

B. W. Payne & Sons, Corning, N. Y. 
Single and Double Valve Automatic 
for catalogue. 

BERGMAN & Co., New York. 
Haid Battery for Telephone 
poses. Send for circular. 

Bou.Lton CarBon Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BROWNLEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

BrusH Execrric Co., Cleveland, Ohio. 
and Brush Storage Batteries. 


Light Company, New York. 


The Payne 
Engine. Send 


The Bergman and 
and Telegraph pur- 


Are Lights 


BuFFraLo E.ectric Works, Buffalo, N. Y. 
Points and Plates. 


Carbon 


BUTLER Sares, New Fire 


Proof. 

CHARLES WILLIAMS, JR., 
Electric Bells, 
nunciators, &¢., 


York. and Burglar- 
Boston, Mass. Call Bells, 
District Bells, Switch Boards, An- 
&c. Write for quotations. 


CuicaGo InsuLATING Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular 


Y. Steel for 


CHROME STEEL Works, Brooklyn, N. 
; Chrome Cast Steel. 


Magnets a specialty 


Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in eve ry variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 


C. V. Starrorp & Co., Acton, Ont., Canada. Tele- 
graph and Telephone Poles. 
D. VAN NostRAND, New York. Scientific Books. 


Send for circular. 
ELECTRICAL DEVELOPMENT 
Mass. 


Company, Boston, 


Exvectric Gas Ligutine Co., Boston, Mass. Im- 
proved Electric Gas Lighting Apparatus. 
ELECTRIC STORAGE AND Licut Co., Boston, Mass. 






Own patents for Faure’s Storage Batteries for te 


ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

H. M. Raynox, New York. Platinum for all 
purposes. 

Hotmes, Booto & HAYDENs, New York. Fire- 


proof Electric Light Wire, Patent ** KK” Insulated 
Cc aoe r and Iron Wire for Tele phone and Telegraph 
use. Send for catalogue and prices. 

[. W. Cotsurn & Co., Fitchburg, Mass. 
Electric Machines. 

Ivison, BLAKEMAN & TAYLOR, 
all kinds and colors. i 


Dynamo 


New York. Ink of 
Circulars sent on application. 
Jarvis ENGINEERING Mass. 
Boilers set with the J 


ComPaANy, Boston, 

Jarvis Patent Furnace. 
Joun H. Murcce, New York 

Apparatus, Crucibles, etc. 


Platinum, Chemical 


New York. The 


LECLANCHE BATTERY COMPANY, 
Gr Write for description and 


it Telephone Battery. 
prices. 

LONG SCENTED TELEPHONE COMPANY, 
Great Novelty and Toilet articles. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Llus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for « vatalogue. 


New York. The Law Bat 
lephone and Telegraph purposes. 





New York. 


LAW TELEGRAPH Co., 
tery for T 









Lockwoop & Foster, New York. Learners’ Tel 
egraph Instrument. 

MctvuaL District MrsseNncer Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D 
J. Hern, General Manager. 

New ENGLAND Burr Company, Providence, R. I 
Braiding Machinery for covering Telegraph, Tele 
phone and Electric Light Wire, Single and Double 


= inders and Braiders of every dese ription ; also Fine 


‘astings. Send for catalogue. 
O. W. Mappaus, New York. Designer and En- 
graver. 


Patne & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 


PartTrick & CARTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 


PuospuoR BRONZE SMELTING 
Pa. 


RuHopE IsLanp TELEPHONE & ELectRICc Co., 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


ScHLEICHER, ScuumMM & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 


Co., Philadelphia 
Telephone Wire, insulated and bare. 


Provi- 


STANDARD ELecrricaL Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and T' elephone 
Exec hange ‘Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies, 
Send for circular and prices, 
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SwANn INCANDESCENT Exectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THe ANsoniA BrAss AND Copper Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bisnor Gurra Percua Works, New York: 
Gutta Percha Insulated Submarine Telegraph Cables, 
Subterranean Telegraph Cables, Aerial elegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 

G. P. Office Wire, and Marks’ Compound Insulated 


Wire, &c., &c. Send for catalogue. 
H. ALExANDER, Washington, D. C., Solicitor 


and Cotinselor in Patent cases. 
THompson-Houston Evectric Licut Co., 
M Automatic Self-regulating System of 
Lighting. 
THE ELECTRICAL SuPPLy Co., New York. 


Boston, 
Are 


ass, 





Electric 





Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

THe RHopDE IsLAND BRAIDING MACHINE Co., Provi- 
dence, R. I. Braiding and Winding Machinery for 
covering all kinds of Telephone, Telegraph at:d 
Electric Light wire : | 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized [ron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

TROPICAL AMERICAN TELEPHONE ComMPaNy, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unitep States Evectric Lieut Co., New York. 
Arc and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Union ELEcTRIC MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 

Viapuct MANUFACTURING Company, Baltimore, 


Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 


Victor, BisHop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur 
Send for prices. 

WesTERN ELeEctric Co., New York, Boston, and 
Chicago. Telegraph and Tele »phone Apparatus and 
Supplies of every description. Send for catalogue, 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 


poses, 


Wm. A. Harris, Providence, R. I. Harris-Corliss 
Steam Engines and light and heavy Steam Cast- 
Ings. 


Warts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 


REMOVAL NOTICE. We have removed our 
principal office and manufactory to our new 
building, 227 to 251 South Clinton street. Please 


direct future communications to that address, and 

oblige, 

Yours, respectfully, 
VesteRn Evectrric 

January 15, 1884. 


CoMPANY. 
Chicago, 





Average Market Quotations of Battery 
Supplies for the Week Ending February 
14, 1884. 





Disque Leclanche Battery, per cell.....90ce. 
Porous Cups.........75¢ 

i is DUPE irae owes . . -20C 

Prism Leclanche Battery, per cell. $1 25¢c, 
Si 4 Prisms, per pair...... 90¢ 
ee eee 30c 

ne ss Re ey ar eae .25¢ 

, ‘ Sg Le ee 12¢ 
LACES GOR. 6.60. cinskececenenen 12c 
nae Fak, GEE, DOT ON. 5ccvcsicsececan 75e 
Callaud BN ono sek sh wpenaene ces son 30 
EIU sacra wisclvutwigelon bigeae 18c 
Jars.... . 2 
Sal Ammoniac, pe r rlb.. bela oie lane 124¢ 
SEIS: WIRTION, DOP TO osssicce caw conned 64¢ 
sis “i bul, lots. dies Power cideostes 5d 
GR OE BEG. occa. smectic . 10 
battery syringe - $1.90¢ 
6 rr rere 201 
ee eers 50¢ 


Send to our advertisers for price lists. 





Average Telephone Stock Quotations, for 
week ending February 14th, 1884, 








Highest. Lowest. 

American Bell Telephone Co. .1744 152 
Central New York Telephone 

and Telegraph Company... .100 97 
Empire State Telephone and 

Telegraph Company ....... 198 189 
Ifudson River Telephone and 

Telegraph Company ....... 100 92 
New York and New Jersey 

Telephone Company........ 86 7 
Mexican Telephone Company... 23 2} 
New York and Pennsylvania 

Telephone Company........ 76 67 
Southern Bell Telephone and 

Telegraph Company........ 26 120 
Tropical Telephone Company. 2 24 
Central Union Tele phone Co. . .100 97 
Iowa Union Siew OO 89 
— and Kansas Telephone 

2 Peo ete TTT ERE OT eee 98 94 | 
U nited “Telephone Co. (Kansas 

and Missouri).......... .. 99 96 
Bell Telephone C ompany, “of 

i Fo hese fe 3 160 156 
Wisconsin Telephone Company120 115 
Cumberland Telephone Co... ..100 97 
Great Southern Telephone Co..100 95 
Michigan Telephone Company. 105 100 
Chicago Telephone Company. .282 280 
Erie Telephone Company..... 39 35 
Union Telephone Company... .100 95 
Southern New England Tele- 

phone Company............ 165 160 
New England Telephone Co... 53 45 
Chesapeake & Potomac Tel. Co.100 97 


One of those grand opportunities for getting 
off the joke about editing a newspaper with 


editor's friends forty or fifty times in a life- 
time, is now at hand. 


TRE BERMAN & HIAID BATTERY. 


the scissors, which only presents itself to the | 


Timothy Crimean has | 


just died in a Philadelphia hospital of wounds | 


inflicted on himself with a pair of scissors. 
It will be suggested that he mistook himself 
for an ‘‘esteemed contemporary,” or that it 


was remorse at having clipped without giving | 


credit. 
should be prepared for almost anything of 
this sort.—H. B. L., Old Guard. 


Tue Mintrary TevecraPH 


DURING THE OIVIL WAR. 


BY WILLIAM R. PLUM, LL.B. 


Two Volumes, Cloth, Illustrated, $5.00 


DELANO & COMPANY, Publishers, | 
No. 23 PARK ROW, 
P. O. Box 3329, NEW YORK. 


INCANDESCENT CAMP 


WANTED. 


Inventors of Incandescent Lamps wishing 
to sell patents can send description, terms, 
and specimen lamp to H, care of ELrecrrica. 
REVIEW, 23 Park Row, New York. 

















T. H. ALEXANDER. 


Solicitor aud Counsellor in Patent 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-three Vears’ Practice. 
Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veats, Designs, Trade-Murks, European and Can- 
adian Patents. Forinformation on Patent matters, 
send stamp for my ** HINts TO INVENTORS.”’ 


Cralses, 





THE 


Long Scented Telephone 





(Patent Applied for), 
The Great Novelty of the Age, 
and Toilet Article, 
NON-ELECTRIC TELEPHONE, 


Sold outright for two dollars per set. Address 
all orders to J. A. SEELEY, General Manager, 


LONG SC ENTED TELEPHONE CO,, 
191 E,. Sevenry-Srxru Sr. 
NEW YORK CITY. 


BERNHARD LISSER, 


S.14NEU KOLLN WASSER, 
Berlin, Germany, 


Is prepared to represent the best Electrical and 
Technical Corporations in Germany. 
Will sell good Patents and import 
Goods. 
Large, beautiful Rooms with Engine 
Power for Exhibitions. 
_—BES ‘T OF REFERE NC ES. -- 


‘HANDSOME PO L E Si DURABLE, 





Electrical 





Ss 
CANADIAN CEDAR POLES, the best 


im use3 live 25 to 35 years: good ap- 
pearance, Prompt delivery at Buffalo, 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash, 4 ddress, 
HARVEY, STAFFORD & CO., 
ACTON, Ont,, Canada, 


Exchange editors of scissitive natures | 





Price by Mail prepaid spe 





NOW READY. 


The Greatest Open 
Cireuit Battery 
in the World, 


Measurement 





Electrical 








Superior to the Leclan- 
che and all others, for 
Telephone, Annunciator, 
Burglar Alarm, and all 
open cireuit work. 





The Galvanometer and 
Its Uses. 








Price (complete) $1.20. 


Liberal discount to 
dealers. 








Send for descriptive Cir 
ular and Price List. 


BERGMANN & CO. 
Electrical Works. 
292, 294, 296 & 298 
AVENUE B, 
NEW YORK, N.Y. 


BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
type, and fully Illustrated with diagrams ot 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 








§Oet. 16, 1888. 


PAT’D 4 Noy. 20, 1883. 








THE ELECTRIC 


STORAGE AND LIGHT C0. 
95 Milk St., Boston, Mass. 


Organized under the Laws of Massachusetts, 





Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
ef Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


u. LUUKWOUOD’s 


OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


Electrical Ensrey Accumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND 
AND CONNECTICUT. 


MAGNET STEEL 


KINDS OF 


/. 


"Electrical Measurement = Galrancmeter,” 


It is the only book which EXPLAINS in PLAIN ENG 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers. besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain avd simple reason why for everything. 

In this remarkable book the whole subject of Electrica 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanaticn, and can practi 
cally make electrical measurements without difficulty, anc 
especially without “ doing” sums in algebra. 





AND ALL 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 





PUBLISHED BY 


J. K. BUNNELL & CO. 


12 Liberty Street, New Vork. 


Aad warranted superior to all other brands TO WHOM ALL ORDERS SHOULD BE SENT. 


CHROME STEEL WORKS, 





PAINE & IADD, 


’ A} LBERT E. PAINE, Late Co ssione of 
Brooklyn, E. D., N. Y. \ LBERT Ment, STORY B. LADD. ° 
Attorneys in Patent Causes 


And Solicitors of Patents, 


. H. KOHN 
° 4 WASHINGTON, D.C. 


Proprietor. 


Cc. P. HAUCHIAN, 


Superintendent, 





THE TROPICAL AMERICAN TELEPHONE CO., (Limiten.) 


Sore AvruorizeEp Exporrers or 


Patented Telonhones & Telephone Apparatus 


FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA, 
MEXICO, AND THE WEST INDIA ISLANDS, 


—_ | No. 95 Milk Street, Boston, Mass., U.S. A. 





LOCKWOOD & FOSTER’S 





NEW TELEGRAPH SOUNDER AND KEY, 
z 
g 23 
A qa o 
: os 
— 2 

SEND 75c. FOR FLECTRIC BELL. NAME CAPACITY REQUIRED IN YOUR ORDER. 

January 22, 1884, 


The undersigned have thoroughly tested the ‘“‘Lockwood & Foster Te legraph 
Sounder and Key,” and Electric Bell, and find them both reliable, practical, working 
instruments. We therefore endorse them as the best and cheapest in the market. 

Signed, Tue Freeman Execrricat M’r’e Co., 181 William St., N. Y. 


S. D. Morr, Electrical Draughtsman and Expert, 59 Astor House, N. Y. 
Address all communications to LOCKWOOD & FOSTER, 21 Park Row, N. Y. 


- 
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BINDERS © _ re 
arnat JUST OUT 


PLEO TRI il REVIEW, Electricity, Magnetism 





Viaduct Manufacturing Go, 


OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 
A. G DAVIS, President. 


ELECTRICAL GOODS OF EVERY DESCRIPTION, 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS, 


NO BATTERY REQUIRED. 
$4, to $5, each. Discount on larae lots. 


STANDARD ELECTRICAL WORKS, 


— MANUFACTURERS OF— 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICZ, $2.50 
$79 TAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 














We are now prepared to furnish for 


ihe convenience of subscribers to the Telegraph and Tele ph on e i nstru m e nts, 


—REVIEAX7— 
Or for any other Electrical Journal published 


in this Country, “CELEBRATED POST” (xew crear wureL) MAGNETO BELL, 


one of the latest improved self-binders. 
The binders are of the exact size of the Manufact ul ring Licensees of the AM ERICAN BELL TELEPHONE COMPANY 
paper, and each issue, as received, can ? 
be filed in it without trouble. When Magneto Bells, Switch Boards and Exchange Apparatus, 

the volume is complete at the end of 


EXCLUSIVE MANUFACTURERS AND PATENTEES OF THE 


MANUFACTURERS OF 
House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 


volume almost as durable as one spe- LARGE STOCK’ ON HARD OF 

‘ally . The binder will be sent, or 
ee ee Wires, Batteries, Insulators, Electric Light Wire and Supplies. 
postage prepaid, to any part of the 

United States, on receipt of $1.00. Send for Illustrated Catalogue axd Special Prices, 


Address, 
DELANO & COMPANY, — STANDARD ELECTRICAL WORKS, 


P. 0. BOX, 3329, 23 Park Row, New York. . | Cincinnati, Ohio, U. S. A 


THE THOMSON-HOUSTON ELECTRIC CO. 


‘= ae ae Principal Office, 131 Devonshire St., Boston, Mass., 
FURNISHES THE 


ONLY PERFECT AUTOMATIC. SELF-REGULATING SYS- 


. 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Erzcrrio Aro Ligntrs the THOMSON-HOUSTON SYSTEM 
g lias no equal. The Lights are superior in color and steadiness, and the entire apparatus is 


more economical, effictent and safe, more easily managed, and less liable to derangement than 
any other. 


the year, itcan be permanently fastened 
in a moment, making in appearance a 

















Vee os va WH. % DRIVER, THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
President. Gen'l Manager, Treasurer. best system of are lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 

scala age ae , LINE This Company owns the Original of 1883. 
Patents of Alexander Graham Bell The Thomson-Houston System has been awarded superiority in all the competitive tests 
\ for the Electric Speaking Telephone, to which it has been subjected. NEW ILLUSTRATED PAMPHLET will be 


and other patents, covering improve- Sent on application. 
aout ' ments upon the same, and controls, 
} r except for certain limited territory, 
‘ f c N44 \ under an arrangement with the West- EW N Cc LA N D U TT O. 
I erecgar yar i Ae a see ee hig ag et 
i " 1 Eg and Stock Telegraph Co., the Ameri- 
| F a | a can Speaking Telephone Co., and the PROVIDENCE, re. I- 
f oy Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
, vate or Speaking Tube Lines, or con- 
\\ nections on Exchanges, will please 
| apply to the nearest Licensed Ex- 
) change, when their case will be brought 
i to the attention of the proper local 
} Company. 

Any further information will be 
gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 








MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire* 


ALSO 


SINGLE AND DODBLE WHMDERS 


Braiders of every deserpio, 
For Silk, Worsted and Cotton Braid, 
FINE CASTINGS 


A SPECIALTY. 





systems: 
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The Coe Brass Mfg. Co. 


MANUFACTURERS OF 


BRASS, 
Lipper (ermal ier 


SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
_ and Double Valve — Engine 





Will guar 20 per cent. better regulation with 
our single slide valve automaticengine than can be at- 
tained by any other eng pine in the market. For 
sale by E. P. Hampon & Cx 6 Cortlandt 8t., N.Y., 

Hill, Clark & Co Mass ‘ 


» Boston, 
No. 36. B.W. P. ayne & Sons, Box 1450,Corning,N.Y. 


LECGLANCHE. 











THE GREAT 


Telephone Battery, = 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United States and 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Seware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th St, N. Y., or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 


sARVIS ENGINEERING CC.., 


BOSTON. 
-Boilers Set with the Jarvis Pai- 
ent Furnace to burn Pea Coe" 
Screenings or Slack without a 
blower. Send for Circulars, 





Write for Cireular af ~S 





2. Gen’ Agents for the Pittsburgh Carbon Co. 





plete Size of Jar, 6x4} calion. | 


HLECTRICAL REVIEHW . 


The Buckeye Automatic Cut-Off Engine 


13 


A. C. NORTHROP, 


Waterbury, Conn. 


ron and Brass Machine Serews 


ZINC IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Parts for Telewraph and Telephone Instruments, 


AANUFACTURED FROM 








Trade Circulars and 


4g CONTRACTS 
| PROMPTLY 
EXECUTED. / 





practical treatise on Steam 









Engineering free by mail. 


Iron, Brass, Steel, or Zins. 


Opportunity to Estimate on patented artic le 
SS | from Sheet Metal. Rod or Brass ¢ ‘astings, respec ct: 
| fully solicited. 


Ze = = No, 95 Bond Street, 
speeds. 


These engines are carefully construc sted fo r heavy par continuous outs at medium or high rotative 
New Yerk. 
Address, ; 


Highest attainable economy in consumption of steam, and superior regulation guaranteed. 
BUCKEYE ENGINE CO., Salem, Ohio; or 

GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y.-| perannisieED 

D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 1959. 


WATTS, CAMPBELL & 00...*Ns 


MANUFACTURERS OF 


Improved Corliss 


QTM AMIS WILLIAM A. HARRIS 


IN FULL VARIETY. 


Sizes Varying from 30 to 2000 II 7 


. Preferred above all others by 
Hit the United States and Brusii 
= Electric Lighting Co.’s for regu- | 
















All Forms 


ALL PURPOSES, 
Wholesale and Retail 








MANUFACTURER OF 


HARRIS-CORLISS 


larity of speed and eco onomy STEAM ENGINES 


Horizontal or Vertical, Dir » Co edensiag, Non-Condensing or Compound | With Harris’ Patented Tmprovements 
SEND FOR CIRCULAR. ALS 


Light and eiee Iron Castings 
Holmes, Booth and Haydens, PROVIDENCE, R. | 


MANUFACTURERS OF 
Send for copy ** Engineers’ and Steam 


a. BLECTRIG LIGHT WIRE, 2" 


| Price, $1.25. 
From Pure Lake Superior Copper—Conductivity Guaranteed. CAS 


PATENT “OTT 0” ENCINE 


a | OVER 10,000 IN USE. 
* K.” Insulated Copper and Iron Wire, 


Started Instantly by a Match, 
For Telephone and Telegraph Use, 











When er. all Expense Ceases. 


Works withe mut 
bo - {r, steam, coal, 
shes 







y ay 

w/ steam power in all 
ind us strie and of- 

fers spe cial advan- 

tages for running 

electric “r leg shin. 
ry for Telegraph 

ana Stubinses wdlestigine purpose _ 


Built in Sizes of 1,2, 4, 7, 10, 15425 ind, i. P. 


SCHLEICHER, SCHUMM & CO. 
—_ a N. E. cor. by te gp ne Phila. 
ITD RCo Branch Office; 214 Randolph Street, Chicago. 


= Hamoflet are) achines. j THE FISKE & MOTT 
High Resistance Lnswatr 


49 CHAMBERS STREET, NEW YORK, 
18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 





> 





Mass 


VICTOR BISHOP & co., 


IMPORTERS or DIAMONDS, 








PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 





We will be ready to fill orders after January 15th 
in order of receipt-in glass or of our patent com 
position. 

For long lines, or wherever HIGH INSULATION 
is required, they are unequaled. 

For prices, catalogues, etc., address, 


THE CHICAGO INSULATING CO., 








ESTABLISHED 1637. Wo. 33 MAIDEN LANE, NEW YORK. 122 La Salle St., Chicago, Ill, 
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MEMBERSHIPS. 
At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 
STOCK EXCHANCE, 


It was resolved to close the subscription books for 
the first limited allotment of seats at $250, on or be- 
fore Noy. 17th, prior to opening of the Exchange. 
Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau Street. 
‘The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
he Chatham National Bank, No. 196 Broadway,or 
Messrs. Hagen & Billings, bankers, No. 1 Wali St. 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secretary, 
Duncan Building, No. 11 Pine Street. : 


TO INVESTORS. 





The Keira Evecrric Company having se- 
cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. For full 
particulars address, 


* AUSTIN GALLAGHER, 


| February314, 1884 


ALFRED F. MOORE, - 


| MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


 PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 


HLNCTRICAT REVIHW. 


merical Electrical Works AW 


a2 Eee 
4 


BATTERY. 


[ 





| 
| 


MANUFACTURERS OF 


Patent Finished Insulated 








Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 








PATENT RUBBER COVERED j 2) BURGL 

hea rE Me kt te 7 “" 7 
“AND UNDERGHOUND CABLES ETC: Ely ~~ The BEST Open Circuit Battery in th: es — < 

w OFFICE ae FACTORY !: World and the CHEAPEST. ae —¥ liad 
.67 STEW rs <8 cH G, by, 

No. G7 STEWART STREET, Combines all the advantages of the best of ' hesfhoe- Sotonze. 


PROVIDENCE, R. |. 
EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


the others, without any of their disadvantages. 


P . A : Combines High Electrical Conductivity and Resist 
Thousands sold monthly. Send for circu- 


d 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 





Drexe. Buipine, 
Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELecrrica. Review. 





MUTU a Is 


DISTRICT MESSENGER GOMPANY, 


—) OF BOSTON. (— 


Principal Office, Old State House, State Street, Boston, Mass. 
J.M. PRENDERCAST, President, 
D. J. HERN, Gen. Manager. W.H. SMITH, Sup’t 


DEPARTMENT FOR THE 
Addressing and Distribution of Circulars. 


NOTICE TO ADVERTISERS AND OTHERS, 

We have in our employ experienced persons to 
address, fold and envelope advertising matter for 
distribution by mail or by our messengers. 

We distribute Circulars, Handbills, Notices, etc., 
PROPERLY, and at less rate than can be done by 
any other manner, considering the thoroughness of 
our work 

Special arrangements made for any respectable 
kind of service; weil drilled and neatly uniformed 
messengers employed to do the same. Will furnish 
estimates for delivering circulars, ete , to any city 
or town in Massachusetts. 

OUR RATES FOR DELIVERY 
AS FOLLOWS: 

on the Street, $1.00 per 1000 
in the Stores, 1.50 sod 
s, (in envelopes) 3.50 

s* 2,000 to 5,000, 


IN BOSTON ARE 
Handbills, delivered 


Unaddressed Circular: 


3.00 = 

Addressed Circulars, . - 7.00 o 
. 2,000 to 10,000, = 6.00 + 

+ 19/000 to 25,000, 5.000 


delivered on Street 4.50 
bs in Houses 6.50 
on Street 6.00 
in Houses 8.00 
Our price for addressing, folding, and mailing, 
‘including envelopes and postage) is $20.00 per 
thousand for ordinary circulars of not more than 
2 ounces. Speciai rates on lots above 10,000, and 
on books and other heavy advertising matter 


SPIRAL 
TELEPHONE 


WIRE. 
Tr og Shr Diane nig 


a 
Patents allowed April 24, July 25, 1883. 


Pamphlets, (small), 


06 


se . 


(large) 
ts 























American Spiral 


lar. Manufactured and sold by the 
ADDRESS ; 


LAW TELEGRAPH C0., 1, Phaphr rac Sali, 


} 140 Fulton St., New York. | s 519 ago s1., PHILADELPHIA, PA. © 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


Rhode Island Braiding Machine Co. 


89 ABORN ST., PROVIDENCE, R. Il. 
| General Machinists. | 


PARTRICK & CARTER 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telerraph 


And Electrical Instruments and Supplies. 








Among our SPECIALTIES are the CELEBRATED 



















Our Specialty being in 


DNLY $5°2 


Braiding & Winding 


Machinery, 





Not the Cheapest, but GUARANTEED THE BEST. 
1 

COMPLETE OUTFIT ONLY $6.00. Braiders and Winders for cov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, 2nd for making all sizes 
of Worsted, Silk, Cotton and 
Mohair Braid. 





The Fitch Chlorine Battery, patented 
Sept 16, 1879, acknowledged the Best Buttery in 
use for Telephones, Annunciators, Call Bells, etc. 
Price, $1.50 per cell. Liberal discount to the trade. 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 
fession ; endorsed by hundreds of the most expert 
telegraphers in the country Price by mail, $300. 

The Original Giant Sounder, price $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited 


PARTRICK & CARTER, 
Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


114 SOUTH 2d ST., PHILADELPHIA, PA. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Hankers, 
Measuring Machines, 
&e., dc. 





Also a full stock of Spools, Bob- Werte 
bins, and Braiders’ Supplies. a 





‘gue 








MANUFACTURER OF SUPERIOR 


UNION 
RLEGTRIG MN'F'G CO., 


Factory, 7 & 9 Bond St.,) NEW 
Office, 145 Broadway, | YORK, 


Manufactures all kinds of 


Telegraph, Gold = Stock, 


DISTRICT & DOMESTIC APPARATUS. 


Students and Inspectors Portable Wheatstone Bridge 
and Galvanometer Combined 


BOULTON 
CARBONS, 


These carbons are made of the 


BEST MATERIALS, 


and with the latest improved machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 
inch to 1 inch in diameter, varying by sixteenths. 


Special Lengths and Sizes to Order, 


A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 


BOULTON PLATES. 


Special attention is given to the manufacture of 
all sizes to order. 

Price-Lists and full information furnished on ap- 
plication, 








DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION, 


BUFFALO, N. Y. 





WAAHOCTPMPOBAHHbIE KATAAOTV | 





Telephone Wire Company, BEST GOODS. LOWEST PRICES. | 





—<eeee KE CUTE eee, 
’ we IN FIRST CLASS STYLE AND WITH fc & 
43 Milk Street Lines seep noth bee pg Dup mi 0. f US ali 
e | gaara . | YOVE AD UVHAE MN 
ROoOsSsTON, MASS | Correspondence Invited. if PARK ROW NEW YORK? 


BOULTON 
CARBON WORKS, 


PAYNE AVENUE, 
CLEVELAND, O. 





February 14. 1884. | 


THB 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines, 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip. 


PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET 





CEDAR 


TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICTLI. 


[Please mention this paper .1 


 ELECTRICLIGHT 


TELEPHO 
PLIES 
TELEGRAPH SUP . 





DIAMOND 


TRADE MARK 














“WESTERN 


Electric ESTER 


CHICAGO, BOSTON, NEW YORK, 


T4ANUFACTURERS OF 


TELEGRAPH INSTRUMENTS 
AND SUPPLIES. 


Insulated Copper Wire: ires, Electric Bells and 
Annunciators, Burglar Als arms, the Electro- 
Mercurial Fire Alarm, Electro-Medical Appa- 
ratus, Electric Gas Lighting Apparatus, Edi- 
son’s Electric Pen and Duplic cating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables. 


ANSON STAGER, ENOS M, BARTON, 


Vice-President. 


Tresident. 


CATALOGUES 
SENT BY MA‘L ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 


Pages. Price. 

I—Complete set of Catalogues..... 236 We- 
Ii—Telegraph Instruments and Sup- 

plies.. ae oe 6 6c. 
1V—Insulated Wire ‘(neluded in IL. ) 
V—Electric Bells, Annunciators , 


Electro-Mercurial Fire Alarm 32 
VI—Electro-Medical apparatus... .... 32 
Vil—Manual of Telegraphy and Cat- 

alogue of Private Line Instru- 


ncn 060. cctp eGo vansecvesecs 82 free. 
VilI—Condensed Price List............. 20 = free. 
X—Electric Bells, ete., descriptive... 12 3c. | 
XI—Magnets for Mills................. 20 3c. | 
Sir William Thomson’s Nautical | 
DRIED. oinc.ccns0sssoctescescne 24 Be. | 








PENCERIA 


a Black, Blue Black, and 


tig rae Special ex- 

$s! lence in the essentials o 
luidity, Color and Due 

rability. Circulars free, 


Ivison, Blakeman, Taylor & Co., N. Y. 
























ELECTRICAL REVIEW . 


! 


The Bishop Gutta-Percha 


| 
i 
{ 
| 
| 





Original and only Manufacturers in the United States. 


| GUTTA-PERCHA INSULATED 
Submaz-ine Telegraph Cables, 


50 Rogular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Aerial Telegraph Cables, 
| Lead or Hempen Covered. 


ANTI-INDUCTION 
Telenhone (Lead-Covezed) Cables, 


as used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
Recommended by the European and South American 
sovernments. | 
T.qac7-Coverea Cabies, 

For ¢ “anal and Streamlet Crossings. 
Gutta-Percha Office Wire, Leading and Connecting 
Wire, 

For Subaqueous Mining and all other Electrical purposes. 


Mark s Compound Insulated Wire, 
Por Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 
Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. FP. Chemical 
Vessels for Acids, etc. 





Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
cither Gutta-Percha or ( opper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.— Extract srom 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 


The Bishop Gutta~Percha Works. 


Address all communications to 








W. W. MARKS, Superintendent, 
420, 422, 4244 426 East 25th St., N. Y. 
OFFICE AT THE WORKS. 


Rhode Island 
Telephone _at and 


‘Electric Co, 


PROVIDENCE, R. I. R. 1 

MANUFACTURERS OF THE 
Providence Telephone 

Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 




















For protection to telephone subscribers | 
against Lightning or Electric Light 


| currents. 


Dealers in Electric Appliances of 


* | every description. | 


Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 





HENRY HOWARD, President. 
x WARD Treasurer. 
J. W. DUXBURY, Sec’ 

F. H. GARDINER, 





ioe Gen. Manager. 
ssistant Manager. 


Howard Daisy Applaat, 


eS 
wv 


1 


§. W. FRENCH, 
President. 


W. C. DEWEY, 
Treasuret. 


FRANK F, BULLARD, 
Gen’! Manager. 





PALMER WIRE COMPANY 


PALMER, MASSAONUSE TTS. 





CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users a 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 





Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 N). 15—.072 No. 18—.047 





Estimates on complete equipment of Private Lines furnished on application. Correspondence solicited. 


New York Office, 20 Cliff Street. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparat us 
Crucibles, Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Seraps Purchased. 


No. 91 Liberty St., New York, 








THE ELECTRICAL SUPPLY CO. 


MANUFACTURERS OF 


Insulated Wire 


OF EVERY DESCRIPTION. 


fi 






(Factory of the Electrical Supply Co. at Ansonia, Ct.) 


ELECTRIC LIGHT. 
TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


Warehouse: 17 DEY ST., NEW YORK. 











16 HLECTRICAL REVIEHW. [February 14, 1884 


estern Electric Compal, ‘>une sueotsic conven wine, 


For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proot EFleetric Light Line Wire, 


CHICAGO--BOSTON--NEW YORK, PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 


Patented Paragon Line Wire—Fire Proof, Water Proof, 

“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
Telephones, &c., Zine Rods, Battery Copper, Ye., 
WAREROOMS : 

(9 AND 21 CLIFF STREET, NEW YORKCITY. 


Factories, Ansonia, Conn. 


THE BAXTER ELECTRIC LIGH’ CO. 


Is prepared to negotiate for New 
Plants. Complete. 




















THE BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


IS THE 
Greatest Invention in Arc Lighting 
yet made. 
Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 


TERS THE COST OF CARBONS. 
For terms for territory and cost of Baxter attachment, 


address: 
THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YORK. 


ARMINGTON & SIMS ENGINE. 


AWARDED THE 


CHARLES WILLUMS, JR. A OG DAY GOLD MEDAL 





Hegragh and Telephone Anant 


AND SUPPLIES. 


— ~ — 








The Best of Everything at Bottom Prices. 


(Established in 1856.) 
Nos. 109-115 Court Street, nny at the Cincinnati Exposition, and a SPECIAL DIPLOMA for 
7 71.9 the Best Quick Acting Engine, for its Intrinsic Merit, many 
BOSTON, MASS. eaYite In SUl4ate0 «°C CPeints of Excellence and thorough Workmanship. Also a 
ee MEDAL at the Southern Exposition at Louisville, Ky., “‘ for 
AUTHORIZED MANUFACTURER OF the Best Quick Acting Steam Engine for Electric Light ;’’ 


{ | he Highest A dof the Industria! Exhibiti A ia“ 
Te amenican —«-LClegraph ald Telephone sis tne wignoss Award of tho industrial Exhibition Assocta: 
Nive andl Cabloc. built by the John Doty Steam Engine Company. 


BULL TELEPHONE GD, onc: otro, evo Apmington & Sims Engine Co., 


FACTORY, SEYMOUR, CONN. 
Magneto, Crank and Push Button = axar-inpUCTION KERITE PROVIDENCE, R. I. 


CALL BELLS, Selephone Cables. THE BRUSH ELECTRIC CO,, “onic. 


The Sole Manufacturers under all the Patents of Chas. F, Brush 





Some of them Two Miles in Length, are in use in 
; a 9 ‘ Q for Electric Lighting, Storage Batteries, &c. 
ELECTRIC BELLS several cities, and are found to WORK : : ee ; } 
We furnish tha only complete and PERFCT SYSTEM of electric lighting. 
j PERFECTLY for that distance. The best DYNAMO Machines. The ONLY PRACTICAL Storage Batteries. 
The best arc lamps. The purest and best Carbons, & c. 


Our prices are the lowest, our factory the largest and our business the most extensive in the world to-day. 


Eminent Electricians and 
BELLS P SEE THE LIST. ELECTRIC LIGHT MACHINES, Standard Sizes. 
Practical Telegraphists [No.of Mch. 2 2 3 og 4 5 5 6 6 7 7 8 
AND 





“aoe 1 2 4 lu 20 30 65 00 

Commend and recognize the Kerite Insulation as | No.of lights 9 3 6 1b 20) 45 

4 300 ¢ 2 3 i 2 F 

superior to all others. At the CENTENNIAL HP roanired. 1% 1% 3 .. * 4 ~ 14 14 22 22 45 
; Exuisition at Philadelphia, Sir Price, $300.00 $300.00 B4L5.00 415.00 B565.00 $565.00 $900.00 F9vC.CO B1,500.00 $1,500.00 B2,000.00 $2,000.00 $3,600. 
Switches for WituiaM Tuomson, the emi- | Single Lamps $50.00. Double Lamps $60.00. Send for details. 
nent Electrician and sci- The Brush Electric Company, No. 104 Euclid Ave., Cleveland, Ohio. 
entist, awarded 
Exchanges to the 
’ 





&c, Nerite Insulated Wire and Cables Inc ANDESCENT LIGHTS 





Annunciators, 
A, DIPLOMA. a ? ; 
’ T | T NOVNTS x ‘ “ , _ 
nny SWAN INCANDESCENT ELECTRIC LIGHT CO. 
: , For ‘‘Excellence of the Insulation and OWNERS OF THE 
Telegraph and Electr. Durability of the Insulator.” SWAN PATENTS FOR THE UNITED STATES, 

cal Instruments, Bat- ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 

teries, Wire, Insulators, GENERAL AGENT: | DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 


ard Telephone Supplies CLARK B. HOTCH KISS | OR INFORMATION, APPLY TO 
| THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 


se scory deseriptioms 490 BROADWAY, NEW YORK. | G53 Breadwaz, Cor. lath Street, New York 

















